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ELECTROTYPE MANIPULATIOM 



I. InTBODUCTOHT OBSEBVAnONS. 

1. The object of the present treatise is not so much 
to dwell DpoD the philosophical priaciples on which the 
art of electrotype is based, as it is to trace in a familiar 
manner the several processes in manipulation, and the 
precautions to be observed in order to ensure success. 
The instructions given are the results of extensive expe- 
n'ment on the subject, during many months; and it will 
be the especial object of the writer to dwell minutely 
upon those lillle points which so materially influence 
the success of the experiments. It will be the endeavour 
to avoid, as much as possible, the use of scientific 
phraseology; so that the amateur, for whose use this 
work is written, may find as few obstructions as pos- 
sible besetting his path. In the course of forming a 
large collection of medals by the Electrotype process, 
the author has, of necessity, been led to adopt such 
modes as convenience and economy dictated. These 
will be described in order, as the reader is led from the 
original medal to the perfect copy, ready for the 
cabinet. 

2. Galvano- plastic. Electrotype, or Electro- metal- 
lurgy, is, as its several names indicate, intimately con- 
nected with Galvanic, or rather, Voltaic Electricity, 
In order, therefore, to con-ve") ciiTte.c\. \vQ'C\«va o-^ 'imt. 
subject, it will be requisite, beSove ei\\.ftVTO% aw-is-Vi^^ 
tber, to give a brief oulVme ot V\ie -^iXa^v^^* *A -Cos 



4 ELECTROTYPE MANIPULATION. 

to the copper, it would leave the battery by the wire 
attached to the copper plate, and, having passed through 
the interposed apparatus, would return to the battery 
by the wire attached to the zinc plate; the copper, 
which is the negative metal, forming the positive end 
of the battery ; and the zinc tiieposilive metal forming 
the negative end. 

10. The great effects of voltaic electricity, into 
which it would be foreign to the present purpose to 
enter, are produced by the various modes of combining 
a large or small number of these pairs of metals, nnd 
on the nature of the apparatus interposed between the 
wires connected with the respective ends of the battery. 
The power, which from Its eft'ects Dr. Faraday has 
termed the Electrolytic * power, is that which alone 
demands our attention, because on the right under- 
standing of this depends the successful application of 
the art of Electrotype. 

11. If a series of about ten of these voltaic pairs or 
batteries be so arranged in the order of zinc, liquid, 
copper, and the wires terminating the ends of the bat- 
tery, which for this purpose should be of platinum, be | 
placed in a vessel of water containing sulphuric acidif i 
the water will be ejectrolyzed or decomposed by elec- 
tricity ; the hydrogen gas will be released at the wire 
connected with the negative end of the battery, and 
the oxygen, at that connected with the positive. If 
these gases be collected separately in tubes placed over 
the platinum, wires, the quaoiily of hydrogen will be 
double that of the oxygen. 

12. If into this acid liquid some crystals of sulphate 
of copper be thrown, and the current be sent through, 
electrolysis will still take place, — the water will still 
be decomposed, but only one of the gases, the oxygen, 

' Vide Etp. Researches. Sariei 7 , § 6G4. 
t Id this aad all olher lOEtances the uk ot ta\\i'n>n\c;ktnd.\«iti> 
ineivaae die coaductioB power of the Viumil v — to iacv\i\a\»lJii6^aaM» 
Vatectridtj through it 
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will be obtained. The hydrogen, as it becomes re- 
leased from llie water, will take the place or the copper 
in the solution, and the copper will be liberated tind 
become visible on the negative (^ 9.) wire. This 
experiment may be continued till all the copper is 
abstracted from the solution ; the remaining liquid 
will be water, strongly acid. 

13. A third modification of this esperiment is by 
using for the positive wire, one of copper, instead of 
platinum. Id this instance, the water is decomposed ; 
but neitlter of the gases is visible. The hydrogen, as 
before, occupies the placeof the copper in the solution, 
releasing the copper as in the last experiment; (§ 12.) 
the oxygen, instead of appealing at the positive wire, 
combines with the copper, of which it is composed, 
forming an oxide of copper : this oxide unites with the 
sulphuric acid, and forms a sulphate of copper. In 
proportion as the solution is weakened by the release 
of copper at the negntive wire, it is supplied with 
copper from the positive. 

14. It will be observed in these illustrations of 
electrolysis, that the metals are released at the negative 
plate. Tlie science of Electrotype, discovered in Eng- 
land by IHr. Spencer, and on the continent by Pro- 
fessor jacobi, consists in preparing for a negative plate 
models or moulds (| 24. 2S.) of objects to be copied ; 
and in so arranging the battery, or apparatus, which 
generates the voltaic current, (§ 63, 64.) as to release 
the metals in a compact and solid form. 

15. On these two points many precautions are to be 
observed ; but a faithful compliance with the directions 
to be given will enable the least skilled to obtain me- 
lallic copies of the most beautiful works of art, by 
merely exercising ordinary care and a little patience, 

16. Before closiug these preliminary observations, it 
will be requisite to give a brief descriijtion q( the C<m- 
«an£ Battery. The voVtaic ^iw \wi\»e.f*».^ "«*■■*■ ^^^ ''"^ 
acid water (§ 3.) is \iab\e lo three oXi^ftc'w.W" ^'^"^^^ 
"^ bubbles of hydrogen ie\ea*ei QO. ■<!a*^ ta^"^^" 
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of necessity, prevent portions of this plate from beir^ 
in actual contact with the liijuid ; and hence its power 
is less than it might be. Second : The dissolved zinc 
is partially released and deposited on the copper, or 
negative plate, according to the laws already illus- 
trated ; (§ 14.) hence arise counter-currents, which 
weaken the force. Third : The acid very speedily be- 
comes saturated with oxide of zinc, and all actioD 
ceases. 

17. Professor Daniell, has, by the invention of hia 
constant battery, enabled us to overcome in a very 
great measure all these difficulties, — to remove all these 
objections. The deposition of the zinc is obviated 
by using two liquids, separated by a porous partition, 
or as it is called, a diaphragm, of animal membrane, 
paper, (^ 37,) earthenware, plaister of Paris, &c. (§ 44.) 
Th^ liquid contiguous to the zinc is, as before, (^ 3.) 
acidulated water; that near the copper is a solution 
of sulphate of copper. By this arrangement, it will 
be seen, from what has been already stated (^ 12, 13.) 
that copper will be released, in place of hydTogen on 
tile copper, — the negative plate. 

18. The deposition of copper on the negative plate 
prevents the deposition of zinc : for, according to cer- 
tain laws, into which it will be foreign to the present 
purpose to enter, the metals are released from solutions 
in regular order. The fact, however, may be easily 
determined by using a brass plate, in any of the 
arrangements to be hereafter described ; {% 49, 51.) and 
it will be found to produce a copper medal. The zinc 
which forms a constituent part of the brass, remains in 
the solution. 

19. The ciwKinMoas action of this battery is preserved 
hy amalgamating (Ml.) the zinc, and supplying the 
cuprous solution with crystals of sulphate of copper. 
(i 46.) The former prevents the acid acting chemically 

oo the zinc (§ 7, 40.) and destro-jmg k tte,e\eav,\-^ -. iht 
fatter keeps up the strength of Vhe wAaXiTOU, 'M\idti. S& 
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heing couBtaatly exhausted by tlie reduction of the 

This instrument is termed a constant hattety, from its 
power of continuing in action for a lengtbened period 
of time. It lias been constructed in various ways, being 
modified according to the taste of individuals, or to 
the use to which it is to be applied. But nhaterer 
/brm may be given to it, it is still the constant battery, 
invented by Professor Daniell, to whom alone the credit 
k due for devising so valuable an arrangement. The 
annexed wood-cut represents a cell of a Daoiell's battery. 
The cell being of copper, itself forms the negative meUl. 
Arodof amalgamated (^41.) zinc is placed, 
as shewn in the figure, within a tube of 
porous earthenware. Attached to each 
metal is a binding screw, to form connec- 
tions, A cell of this description is put 
into action by placing its aeveral pacts as 
shewn in the figure ; filling the porous tube 
containing the zinc with a mixture of one 
part sulphuric acid, and ten parts water; 

and filling the copper cell with a saturated 

solution of sulphale of copper. By saturated is meant 
a solution containing as much of the salt of copper as 
the water will take up. This is prepared most readily 
by ponring boiling water on a superabundance of crys- 
tals of sulphate, and stirring them. The perforated 
metal shelf, shewn in the figure, is to support a supply 
of crystals lo recruit the exhausted strength of the bat- 
tery. (^46.) The crystals are placed thus kigh tip in 
the liquid, because the upper portions are exhausted 
Jirst ; the specific gravity keeps the stronger parts 
of the solution below. 

Note on Voltaic BaHeries.— While on the subject 
of voltaic pairs, it would be as well to pen a few tines 
on those powers of the battery, not directly connected 
with the art of Electcol^pe. — ^Vt b. c^ <i^ ■fe^ cKro.*Ki». 
ftarterj' be charged as ditetlelAS^^-^^^'^'^'^'*'^'^^'^*^ 
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plalittum wire be stretched from the screw attachi 
the zinc, to that attached to the copper, it will at! 
a red, or a white heat. This is termed the " healing 
power" of a battery. The larger the cell, the greater 
thickness of wire will be heated. If too thin a wire 
be used, the passage of the electricity will be so much 
retarded as to produce no visible indications of heat. 
The length of wire tlial can be heated depends on the 
coolipg power of the contiguous air; " a current that 
will heat one inch of platinum, will heat a hundred 
inches,"* The law which regulates the comparative 
length of wires heated by different combinations of the 
batteries is this : if one such cell as that described, 
heats X inches, and another cell y inches, the two 
arranged in series will heat x -h^ inches. f 



iittan^^ 
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to the zinc of the 
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Other, and points of charcoal be attached (o the 
terminating wires, upon bringing; these points into 
contact and then separating them, the well Itnown 
phenomenon of the voltaic Same is produced. The 
length of this flame depends on the numher of cells 
used ; the size or thickness, (if we may use the term,) on 
the size of the cells. The flame from a hundred cells 
is very brilliant ; in some experiments made with a 
series of upwards of three hundred, it was needful to 
screen the eyes with a black silk veil. Few things 
resist the intense heat of this flame; the metals are 
speedily dissipated in fumes; platinum and gold are 
melted and vapourised. Tiie arrangement of cells in 
series will produce a shock on the human frame, intense 
in proportion to the number in the aeries. Thirty will 
produce the effect: three hundred will produce more 
than a man with ordinary nerves could endure. The 
power of batteries to decompose solutions has been al- 
ready described ; (^11, &c.) on a right application of 
this power depends the success of electrotype experi- 
ments. A solution very easy of decomposition is one of 
iodide of potassium. A battery consisting of a urire of 
zinc and one of copper, will decompose this solution con- 
tained in a piece of blotting or bibulous paper. Water 
13 morediflicult of decomposi tion. Ten cells of a Daniell's 
battery are a convenient number to effect the decompo- 
sition of this. A series of twenty will release very little 
more ^as than one of (en ; but two series of ten placed 
side by side will do twice the work of one series. By an 
arrangement of this kind it is that the maximum of de- 
composingpower is obtained from a given numberof cells. 
And by regulating the numberand nature of the batteries, 
according to the nature of the solution acted on, the 
electrician is enabled to retain a command over the 
most refractory bodies. From this it is manifest, that 
no direct reply can be given to the eiY(\i\w^, Wtvis.t.\» 
the best form of battery ^ TW naV-ixe oti&. ^w*^ -tok^ 
depend on the objects fot "wlilAi A \& ■vQWaA<eS».-— ^^ 
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species of battery prodnces effects closely analagous to 
tbose obtained by the coitimon electric macliinc. This is 
termed a water- battery. One or two thousand celts con- 
taining pairs of plates (copper and zinc) are connected 
in series, and charged with water. — There is a beautiful 
regularity In the action of batteries, that cannot fail to 
interest the most casual observer : it is a regularity to 
which the attention of the electrotypist should be 
especially directed. When a number of cells are con- 
nected in series according to the plan repi'esented in the 
wood-cut, precisely the same amount of action occurs 
in each. If in one an ounce of zinc is consumed, so 
also is it in every other ; and in each too, a weight of 
copper is deposited on the surface, equivalent to the 
ounce of zinc. And, if the terminating wires of ^is 
apparatus be placed to produce the decomposition of & 
solution, precisely the same amount of this will be 
decomposed, as is equivalent to the quantity of zinc 
consumed or copper released in each cell. If water be 
the subject of experiment, the same arrangement of 
battery will release more or less gas, according to the 
degree of conductibility given to the water by means ol 
sulphuric acid ; the less conductlble it is, the greater 
resistance it offers to the passage of the battery current, 
the less gas is released, and the less zinc is consumed : 
as the conductibility increases, the rate of decompo- 
sition is higher, and the energy of the action in eacb 
battery cell is greater. There is a harmony in all thia 
consistent with what we have hitherto learned of the Iaw> 
of nature. The knowledge of this law is no small 
addition to the science of electricity : and it must not 
be forgotten, that the development of this beautiful 
system of things is due to an English philosopher, 
whose perseverance in research, has been crowned with 
continued success. Without dilating longer on these 
geaerai features of the science, I shall pursue the object 
at present in view, and endeavourjWil.^ aiamL'i\v\n%\^*" 
^ a coasiatent, to explain the pioceaaoi ^J'^ft^i*** 
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tjpe art, wilh so much of its theory, as, joined with 
what has been already said, may guide ihe expenmeiiler 
safely through each process. 



II. — Preparation of Moulds. 

20. I can very reasonably conclude that the amateur 
will commence his experiments on the smaller works of 
art ; and, as a knowledge of the mode of manipulation 
to copy these, will, wilh a little practical experience. 
easily pave the way towards accomplishing greater 
works, I shall dwell principally on the art of copying 
medals, medallions, seals, &c., taking the reader with 
me, through the entire process. 

21. There are many materials fitted for forming 
moulds ; but of these I recommend two, which will be 
found to answer most purposes, — fusible metal, and 
wax. The former is applicable to all medals of ordi- 
nary size — those two inches and under in diameter. 
The latter to larger medals, and to plaisler medallions. 

22. FusiBLK Metal. — ^This is an alloy, consisting 
of bismuth, tin, and lead ; it melts at a low tempera- 
ture, a few degrees beneath that of boiling water : and 
has been used as a philosophical toy, in the form of 
spoons, which melt in hot tea. For this purpose it 
g'enerally contains a small portion of mercury. Since 
the discovery of Electrotype, it has been prepared for 
that purpose, without mercury, and may be obtained at 
most of the philosophical instrument makers. 

23. The proportion of the different ingredients ia a 
pound of this alloy is : — 

BiamutI 8 
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These should be melted together id a clean iron ladle, 
taking care to keep it on the fire no longer than is 
necessary to produce the complete liqueraction of the 
several ingredients. When melted, pour the metal on 
a stone or marble slab in drops. Then, after having 
rubbed the ladle clean, with coarse paper, return tlie 
pieces of metal, re-melt them, and pour them out in 
drops as before. A third melting; will ensure the 
ingredients being well mixed. There is very little fear 
of failing; in converting this metal into moulds, if the 
ladle is rubbed between each melting; and if the 
metal is removed I'rom the fire the instant it is melted. 
The former ensures a bright surface to the mould ; the 
latter preserves the alloy from change by oxidation. 

24. To make a mould infusible mffa/.— Melt some 
in the iron ladle, and pour it on a slab ; then, from the 
height of two or three inches, drop on it the medal to 
be copied, taking care that the medal is cold. In a 
few seconds the metal will be solid, and may be placed 
to cool ; when it is cold, either with or without a few 
slight taps, the two will separate; and, if proper 
care has been taken, a perfectly sharp mould will be 
obtained. The novice must not, however, be dis- 
heartened if his first attempts to obtain good moulds 
fail : for there are so many little accidents which may 
happen, that the most practised manipulator may have 
to repeat his attempts. A slight shake of the hand 
may drop the medal irregularly; — too much sunk, for 
instance, on one side. A film of oxide may rest on a 
portion of the surface of the melted metal, and render 
a portion of the cast dull. Dull looking moulds must 
always be rejected, for so minutely correct is the pro- 
cess of Electrotype, that the dulness of the mould will 
be transferred to every copy made from it. Even if an 
original medal be incautiously handled, the slight trace 
t>fa Snger-matk will be transferred to the mould ; and 
thence to the EJectrotype copies, 
■gA The fusible metal -will nol aVwi.'ja v^w to' 



FHEPARATION' OF MOULDS. ]3 

round mass, to receive tbe medal: unless the slab is 
perfectly level, it runs into a stream. This is a 
great inconvenience, but may be remedied by having a 
shallow cavity (saucer fashion) made in the marble; 
or by nsing- any article of eaTtkenware, which the 
kitchen or the laboratory may furnish, suited to the 
purpose. I have been in the habit of using the browQ 
stonC'ware saucers, in which blacking is sold; and in 
them have produced some of my best moulds. They 
are to be inverted, and the metal is lo be poured on 
them ; when it mill form a round mass, with the addi- 
tional advantage of being thicker in the middle, — the 
better fitting it to receive the relief of the medal. If 
an attempt fails, and it is necessary to drop the medal 
again, it should be allowed to become quite cold before 
using. Tbe impressions obtained from warm medals 
are far less likely to be sharp, than those obtained from 
cold. 

26. Having obtained a mould, varnish the back and 
edge, — and also a portion of the front, when the surface 
of the mould around the impression is larger than 
necessary. The best varnish is good sealing-wax dis- 
solveii in spirit of wine. 

27. It will now be ready for use, and is to be 
attached to a copper wire. The end of the wire mnst 
be quite clean ; the wire is placed across the flame of 
the candle, with the clean end beyond the flame; it is 
to be touched with a piece of rosin, and pressed on the 
edge of the mould. The mould will instantly melt to 
receive it, and in a few seconds it will be cold and 
firmly 6xed. The moulds should he wrapped in paper, 
if they are not intended for immediate use. 

28. Wax Moulds. — The manipulation with this ma- 
terial is very simple. The wax employed is the common 
white was, or the ends of wax candles. It is to be 
melted in an earthen pipkin, a.nd Veyx oti \?tv^ ^-ift. »- 
few minutes after it is weU Tne\\eii. "^'ne^ Tcti.'i^ ^a '*'«- 

£epied should be made -waTm, v\ie -HMtaai ■jjaa. Nwao«^ '« 
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(the object being to prevent the sudden chill of thi 
wax when poured od.) It is then surrounded with i 
rim, composed of a ribbon of paste-board. The enti 
of this may conveniently be secured by a small c/«/i 
slick. The surface of the medal should then be ver^ 
■lightly covered with olive oil. The hot wax is thei 
poured od. It will retfuire five or six hours to beconu 
sufficiently cold for removal. 

29. There will be at times a difficulty in remofinj 
these moulds from medals with elaborate work. If this ii 
the case, boilirtg water aliould be poured into a cup, 01 
any vessel smaller than the medal ; and the medal, witl 
the wax upwards, should be placed on this. The sud- 
den influKof heat will expand the metal, and generailj 
cause the separation without further difficulty. ThB 
will occur in a few seconds. Care must be taken that 
it does not remain so long as to allow the heat to be 
conducted to the was ; for in this case the mould will 
become softened, and require an hour or two to solidi^ 
before the attempt could be repeated. 

30. The use of wax would be very limited, if it wen 
confined solely to taking moulds from jnedals. For- 
tunately, it will produce minutely correct copies ol 
plaister casts. This circumstance will render it invalu- 
able to the electro typist, who employs his scientific 
resources towards the formation of a collection of worka 
of art. For he is thus enabled to transfer impressloni 
of the frail and perishable plaister to the durable copper', 
and to transfer them with ali their beauty and all theii 
perfection. Those who have obtained but a casual 
insight into the treasures transferred to this delicate, 
but brittle material, have seen enough to assure them 
that there is an ample store to suit every taste andeverj 
temper. For a few pence, specimens of first-rate ex^ 
cation may be obtained from any of the plaister shops 

in London ; — iheyare often to be met with in the hands 
of the Italian boys, who frequent \.\ie aV^eei-s. C — 
■.abouid be taken that the specimeaa wXec^cA. «ta 
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from defect. A few weeks' experience among medw 
will be of more avail, in guiding the judgmeDt, ihl 
pages of written inatructiona. 

31. To COPY Plaistbu Casts. — Foursome boiling v/ati 
into a plute ; stand the cast face upwards in this watert ' 
the water must not be deep enougb to reach the^acf of 
the cast. In about two minutes, the cast will be filled 
with water. In this condition, it will be advisable to 
stand it on the stove by the fire-side, for another two 
minutes, in order to drive off by evaporation any super- 
abundance of water that may be on the surface. Then, 
without loss of time, wrap round it a ribbon of paste- 
board as before, (^^ 28.) and immedialely pour in the 
melted wax. After the wax is solid, let it remain for 
two or three hours, and the mould may be lifted off from 
the plaister, without further trouble. 

32, To render wax moulds condnciible. — They. 
vbose knowledge of electricity is the most elementary, 
are aware that wax is a non-conductor; and as such 
wil! not be of any service to convey the voltaic current. 
In order to render its surface -conducleous, many plans 
have been devised. Tliere is one which combines the 
three advantages of simplicity, certainty, and econo- 
my : and this alone will be described. It is to cover 
the surface with black-lead ; the application of this sub- 
stance is due to Mr. Murray. 

33. This article is known in commerce under the 
several names of plumbago, graphite, and black lead. 
The latter mia;ht naturally enough induce those unac- 
quainted with the subject, to conclude that lead held 
a prominent place in its composition. This, however, 
is not the case ; it contains ao lead at all ; it consists 
of carbon and iron ; • the principal portion being 
carton. This substance has been already mentioned; 
(^ 5.) it is a very good conductor. Plumbago is largely 
used in the arts : the finer sorts toT 6ta.'«ro^-"^«ft'^'i'4>.*«' 
inferior in domestic economy, foi '^Yv^wv^S.^'^^-'^™*-* 

^^^^ ■ Its cLamicil name ia citbaiM cSSum- ^^^ 
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it does not seem that the difference of quality In thia 
substance depends entirely upon the quantity of carbon 
it contains. The common qualities, such as are used 
for polishing stoves, are very good conductors ; and, if 
tolerably pure, will answer our purpose as well as the 
best among the finer specimens. Unfortunately, how- 
ever, the common kinds of black-lead are largely 
adulterated : amontf the substances used for adultera- 
tion, are plaister of Paris and charcoal. To obtain 
this article sufficiently pure for Electrotype purposes, 
through the ordinary channels, is a matter of some 
doubt. The demand, however, has caused a supply 
through a new channel. The instrument makers, who 
sell the apparatus for Electrotype experiments, gene- 
rally keep plumbago in a fit condition for applying to 
wax moulds. 

34. It must he applied dry. Having breathed 
slightly on the mould, dtp a soft brush into the plum- 
bago, and rub it briskly over the surface : continue 
this, breathing on it occasionally, till the whole presents 
the well known black-tead polish. Be very careful to 
rub the brush into every spot. The brush 1 use ii 
similar in shape to a camel's hair pencil, but more stiff. 
With care this operation will not affect the sharpness 
of the mould in the slightest perceptible degree. When 
the mould seems to be covered, if, upon breathing oa it, 
any parts appear whitish, repeat the operation. A 
clean wire slightly warnned, and pressed against the 
back of the mould, will become firmly imbedded in it. 
Then rub the wire and the wax about il with the 
plumbago brush, in order to complete the connectioa 
between the two. The nnould is then ready for use. 

35. Plaister of Paris Moulds. — In like manner 
sealing-wax impressions may be coated. If the plum- 
bago will not adhere, moisten the seal slightly with 

sp/n'c of wine. Another mode of making moulds is with 
Sae plaister. They are to be satutaVed wv^X^ •«»■*. « Xtft. 
Joy, by Btanding them in a ghal\o'w \ewftV, corXtomw 
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these Eubstaocea in a melted state; and when cold to be 
coated with plumbago. (^ 34.) Though most medals 
may be copied by the wax or fusible metal, yet some 
may prefer this substance in particular instances. There 
are many works of art to the copying of which it is 
peculiarly applicable. The best fine plaisler should 
always be used : it should be fresh ; if kept any lime, 
it must be preserved from the air in jars or otherwise. 
It should be carefully mixed with water to the con- 
sistence of cream; there is no necessity to hurry 
mixing it, — good plaieter will always alfoid abundance 
of time before it " sets :" when well mixed, let a small 
quantity be poured on the object to be copied, and be 
brushed into all ihe parts with a camel's-hair pencil ; 
this removes air bubbles ; then pour on the plaister to 
the thickness required. If the objects to be copied be 
oiled first, little difficulty will be experienced in remov- 
ing the plaster-mould when ■' set." These moulds are 
Dot like those of wax and fusible metal, reconvertible 
into others: and, on that account, should only be 
made in those cases where the other substances are not 
applicable. Any mould, when once made, will, with 
proper care (\ BO, 65.) produce successively as many 
Electrotype copies as the operator pleases. The wax 
and plaister moulds, however, must be re-covered with 
plumbago each time they are used. (^ 70.) 



111. — Voltaic Afpahatds to be used- 

i. The moulds thus prepared are fitted to fill the 

place of the negative or copper plate, in the gene- 
rating* cell of a simple constant voltaic pair; (^ 17.) 
or of the negative plate in a decomposition f cell. In 

* This lerai is applieJ to thnt cell oontttinia^ tW iia'^ ■^'iwwi 
piir cf line and copper, or olter me\a\. (,^^."1 

t This terra is applied lo the lecond ceW, 10.VO n^v^ **. \sft™.'.'«* 
■V Mm (i II, 13, 13.; ate brougU. 
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eitlle^ case they occupy llie place wliere hydrog'eo b 
evolved, if the liquid h acid water; (^4, 11.) and 
where copper is evolved, if this acid water coatainR 
■ulphate of copper. (§ 17, 13, 13.) 

37, For the simplegt mode of obtaining an Electro- 
type medal, the reader is referred to the description 
given (^ 3.) of a single voltaic pair. Instead of using 
the copper-plate as there dcscrihed, attach (§ 27.) to 
the end of the wire one of the fusible moulds. (^ 26.) 
Bend the wire into the shape of the letter ^, so 
that llie mould shall face the zinc: — wrap the line 
in a piece of brown paper ; pour within the paper some 
salt and water, or some water very slightly acidulated 
with sulphuric acid ; and immerse the whole into a 
vessel containing a saturated solution of sulphate of 
copper, into which a hltle sulphuric acid has been 
poured. 

33. This apparatus will represent a single cell of • 
constant battery; (§ 17.) not constructed on the best 
principles, it is true, but sufficiently so for an introduc- 
tory eicperinieat. The copper of the solution will be 
released on the fusible mould : (§ 1 7.) after five mintitea' 
immersion the mould will be covered with a ver; 
brilliaat coating of pure metallic copper ; — after thirty 
hours, or less, with proper arrangements, (^ SO,) this 
costing will be thick enough to remove: — when re- 
moved, it will present a perfect resemblance to the 
original medal. 

39. To complete, however, the character of this 
constant voltaic pair, the zinc must be amalgamated, 
{\ 19.) and a more convenient diaphragm than paper 
must be employed. (^44.) 

40. Besides the electric action on common zinc, the 
acid acts on it chemically .-—whether the former acttOQ 
be going on or not, the latter will not cease, so long as 
there is any zinc to be acted on, or any acid to act on 

ft. This arises from the qiianlH^ ot feitv^^w m^ttet 
evaia/aed in die ziac of cowmetce ; — Vliia tQ.a.UKXt'«'*B«Stt 
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Is mostly metalUc, forms, with the particles of ziac, very 
many small voltaic pairs, all acting independently of 
the negative plate, (^ 3, 17.) and at the expense of the 
Einc and acid. Pure zinc is not thus destroyed; but 
as the trouble of puiifying it is great, it is seldom used.* 
Amalgamated zinc is quite as applicable. 

41, The process of amalg^amation is this: — place 
some mercury in a saucer or plate ; pour on it some 
water and sulphuric acid; brush the liquid and mer- 
cury over the surface of the zinc, till the whole is 
covered with a bright coat of mercury, 

42. Before describing the diaphragms, I may mention 
the mode I have adopted for casting the zinc. Take a 
common hearthstone ; soak it in water to soften it ; then 
cut in it as large a cavity as it will admit of, about 
half an inch deep. Melt cuttings of I'lnc in an iron 
ladle, over a good Rre ; lay the bent end of a copper 
wire in the hearthstone mould ; and pour on it the 
melted zinc, 

43. DispHRAGMs, — Paper is very inconvenient in 
experiments of any duration : it seldom, perhaps never, 
prevents the partial mixing of the liquids it is designed 
to separate; and its use is always attended with a great 
waste of the sulphate of copper; the metal from which 
is released in great abundance, and deposited within 
tbe folds of the paper. The same may be said, though 
in a less de^ee, of animal membrane. (§ 17.) Either 
will do very well for solitary experiments ; but both are 
inconvenient, when the enperimenis are continued. 
Something more substantial, and more durable is re- 
quisite. For this purpose porous tubes have been con- 
structed of the material used for butler coolers : others 
have been made of pipe-clay. These are very con- 
Tenient for diaphragms; they may be obtained from 
any of the London instrument makers. 

44, Those who are engaged m msO&vtvw ^ t(&^;<^"0'so. 

• If ni3/ te obtained at Ibe iD»traiaejH.iatt1(Jtw' ^TO^t4.Vii"*>«=^ 
Utttptpurpoav. 
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of medals may find it convenient to construct their own 
diapiiragms of plaiater of Paris. An oval groove, a 
quarter of an inch wide, whose external diamatera are 
three inches and two in.ches, is cut in a pieoe of 
chalk 01 Flanders brick ; into this is poured melted 
lead, to form an oval collar of lead. When cold 
it is removed. Two pieces of sheet copper aie 
wrapped, the one round the outer edo;e and the 
other round the inner of this collar. The heigbt of 
the copper round the inner edge is half au inch less than 
the other. An oval bottom of copper is cut to fit this 
inner sheet, when it is fitted on the collar of lead. The 
whole is carefully secured into form; and is placed 
standing withthe lead downwards. Plaister of Paris is 
then mixed with water and poured into this mould : it 
fills the space between the sheets of copper, and that 
above the oval bottom of the inner sheet; when the 
plaister is set, the outside of the mould is unwrapped, 
and taken off; the collar of lead is slipped off; the ovid 
piece of copper is drawn out by means of strings pre- 
.FiDusly attached to it ; and the mner sheet of copper is 
compressed a little, and carefully drawn away. The 
plaister used for this purpose is the common kind em- 
ployed by builders. If possible, it should be t/uife n«w 
and fresh. The value and durability of the diaphragm 
depends very much upon this. Water should be poured 
on the plaister till it is covered ; and it should be care- 
fully stirred until the stick employed to stir it leaves a 
trace or furrow behind it ; and should then be poured 
into the mould immediately. 

45. These casta are very durable ; and will be found 
a great acquisition to those, who, from local circum-- 
stances may not be able to obtain other kinds of porous 
ware. They are as good as all other diaphragms; 
belter than a very large proportion, more economical 
t/ian any. 
46. If in the introductory enfftTwuent. ftVc^.4.-j 4r;- 
acribed, (§ 37.) the amalgamaied zVtitafti. xV«»a &*.- 
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phrag^s be employed, a cODstant battery is obtained, 
with all its parts complete. And if. In addition, a bag 
of crystals of sulphate of copper be hung in the blue 
solution, in order to recruit its strength, which is ex- 
hauated in proportion to the copper released, the action 
may be continued for days or even weeks. And by 
removing the fusible mould as soon as a aufEcient 
thickness of copper is obtained, and supplying its place 
by another, three or four medals may be copied in a 
week. The acid water around the zinc must be occa- 
sionally renewed. 

The annexed wood cut represents a 
single-cell apparatus, constructed on the 
priociples DOW laid down. Z is a rod of 
amalgamated zinc, m llie mould, w the 
wire joining them, C the copper solu- 
tion, (^ 37,) p a tube of porous earthen- 
ware, contaiuing a. solution of acid and 
water. (§ 48.) To put this in action, 
pour in the copper solution, fill the 
tube with the acid water, and place 
as shown in the figure. Last (§ 60.) of , 
all put in the bent wire, having the zinc 
at one end and the mould at the other, 

47. There are some objections to this mode of pro- 
ceeding. The metal obtained is exceedingly hard, but 
very brittle: if the strength of the solution Is much 
diminished, it is impossible to separate the copy from 
the mould, except in small fragments. If the solution 
is Btill more reduced, the copper will be deposited in a 
dull red, a violet, or a black powder, instead of in a 
metallic form. The colour of this powder depends on 
the weakness of the ^solution. The practised esperi- 
laenter is so convinced of the uncertainty and trouble 
attending this mode, that he will never adopt it from 
choice; especially as othftt moAea toi'j N^ ^4.ti-'^\sA. 
with equal facility. (^ 4S, 5\,.5'i.'l 

48. A valuable improvetinent. vib.& 4tsv6*i. va. '^■^■«^"**-' 
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by Professor Jacobi,* and in England by-Mr. MflflOD.f 
It consists in using a decomposition cell, aaalafous to 
that already described. (^ II.) The constant voltaic 
pair (^ 17.) of copper and zinc is used in the generating 
cell, {S 36.) To the end of the wire attached lo the cop- 
pet is fastened a plale of copper : to the end of the wire 
attached to the zinc is affixed the mould. The sheet 
of copper and the mould a.re placed face to face in the 
decomposition cell : this cell is fllled with a mixtare of 
one part saturated solution, of sulphate of copper, and 
four parts water acidulated with one-tenth strong sul- 
phuric acid. 

This arrangement will be belter understood from the 
annexed Rgure. .^ is a cell of Daniell's llattery, else- 
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where described ; (^19, 56.) B the decomposition 
cell, Riled with the dilute acid solution of sulphate 
of copper; c the sheet of copper to furnish a 
supply; m the moulds to receive the deposite To 
charge ihia, pour in the several solutions, connect the 
wire Z with the copper sheet and the copper of tlie 
battery. Last {\ 60.) of all attach the wire v to the 
zinc and the moulds. 

49. By an action already illustrated, (S 13.) the 
rcp^r from the solution is transferred to the mould; 
• Fiifeyaoofci's Galvano-Plaslic. 
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and tlie copper sheet is dissolved, being converted with 
the sulphuric acid into sulphate of copper ; tlius keeping 
up the strength of the solution. The time is somewhat 
longer by this method : two days will produce a medal 
of very goad substance, firm and plialile. 

50, In speaking of the time required for these ex- 
periments, it must be borne in mind that this depends 
much on the temperature. If the solutions are kept 
boiling, a. medal may be made in a few hours : in severe 
weather, the action of the battery almost ceases. Dur- 
ing the past winter, from November to March, my 
batteries were placed within a few yards of the fire. 
But for this, I could not have carried on the operations. 

51. The advantages derived from the introduction 
of a decomposition cell are not limited to the produc- 
tion of »ngle copies. Two or more may be made with- 
out any further consumption of material in the battery. 
If, for instance, two ielly-poEs be placed side by side 
for decomposition cells, and the plate of copper, (§ 48.) 
be placed in one, and the mould (% 48.) in the other : 
then, if the two cells be connected by means of a bent 
topper wire, dipping into the liquid of each, a circuit 
will be completed for the passageof the voltaic current. 
Id one cell, the copper plate will be dissolved as before ; 
(§ 49.) and copper will be deposited on one end of the 
bent wire : in the other cell, the end of that wire will be 
dissolved, and copper will be deposited on the mould. 
If the bent wire is removed and a mould is fixed {% 27.) 
on one end of it to receive the oopper released in the 
first cell, — and a plate of copper' on the other end, to 
furnish a supply in the second cell, the one action of 
the battery will produce tu;o medals. 

53. This mode of proceeding is not confined to tak- 
ing merely tvio copies at a time; it may be extended 

* Soldering ie not necessary for ttiLs purpose ; let a hole be piinolicd 
la the poppet and the wire be passad ihtouBti anAvwisvM- \>.«'^>>si. 
■t m!H to raraish (he wire, (5^6.) to ^tqVecX A. '*ln«k-<^vi"«t 
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much further by using; more cells. Experience has 
taught me that six h tlie moat convenient number. The 
cells are lo be connecied, each to each, by bent wires, 
having a mould on one end and apiece of copper on the 
other. Id proportion lo the number of cells used, the 
strength of the solution (^ 48.) in them must be re- 
duced by adding water, and its condaeiibility in- 
creased by adding acid. It is desirable to place the 
moulds and the sheets of copper as near together a» 
possible, taking care that they do not touch. A single 
pair of copper and zinc in the battery or generating 
cell (^ 46.) will thus produce a series of six medals in 
three days, if the temperature is not much below sixty. 

53. Those who possess the earthenware trougha be- 
longing to the Wolloston battery will find the cells, on 
account of their shape, very convenient for this purpose. 
These troughs commorlly contain twelve cells ; i have 
been in the habit of connecting six with one battery, 
and six with another; and producing, by the use of 
one trough, two dozen electrotype medals per week. 
The shape of these cells permits the mouMs and copper 
plates to be placed face to face, which, with other 
precautions, ensures an even deposite ; — and near to 
each other, which shortens the length of liquid to be 
passed through, and thus facilitates the operation. 
The metal obtained by placing the moulds in series is 
of the best description. By those who may desire lo 
aJopt this mode of multiplying the number of medals 
produced, without increasijig (Jj 54.) the expense of 
the generative process, troughs may be obtained equally 
convenient with the Wollaston, but less expensive. 
They are made in we 11- varnished wood, of various shea, 
and are divided into six cells, by means of plate glass or 
glazed porcelain partitions. 

54. The advantage of this mode, in point of eco- 
nomy, will be manifest, when it is remembered that for 
efery eimce of copper released from l\ve so\uX\oniw \.W 

S'caerating celi,aa oance will be depoaiXeiooeoLcU^tivi^i 
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page 10); and about &n ounce of zinc will be 
1 effecting this. Whether, therefore, one, (| 48.) or' 
\x, (\ 53, 53.) or even twenty, moulds be placed in 
sries, the same quantity of zinc will be required. 
lence an ounce of zinc may be made to furnish etec- 
icity enough to produce, according to the will of the 
iperimenter, one, or six, or more medals, eacft weighing 

Annexed is an engraving of a Daniell's battery, thus 
jnnected with a series of sis cells, in each of which 

a mould. A, the battery; £, the trough ; z, wire 
inaecting copper plate C with the negative (^4,) plate 




r the battery ; x, wire connecting mould m with the 
nc of battery ; a, a, a, a, a, five bent wires, each 
iving amoold at one end and a piece of copper at the 
iier. (§ 52.) A little management is requisite in charg- 
g this, in order to preserve the bright surface (^ 60} of 
e medals produced, — Charge the battery as elsewhere 
rected; (| 19. 46.) connect the copper-plate C with 
le battery j — place a wire with its extreme ends dip- 
ng in the extreme cells of the trough ; then, having 
■evioufity connected the zinc and mould with the wire 
place the zinc in the porous cell and the mould in 



le 



ilace at n 



about two minules,\\.V\\V\ie, a«sw^ 



ith copper ; after this, there \a no ^eas <A iVe.wivts^ 
60,) action ; (hen remove the end o^ ^LVa ttj^-^a "*^'* 
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from cell containing m, and place it in the next cell:— 
complete llie circuit with the bent wire a, having a 
mould at one end, and a sheet of copper at the other i 
after waiting two minutes for a deposite of copper, tb> 
move the end of the wire one cell further forward : 
and BO continue till the six moulds are placed in. 

55. 1 have hitherto 9jK>ken of the battery in very gene- 
ral terms : it has been described (^ 46.) as consiHtingof 
a piece of amalgamated zinc, and one of copper, the 
former placed within a plaister cell, and excited with aw- 
dulated water, the latter outside the plaister cell in a 
vessel, containing a strong acid solulioa of sulphate oC 
copper. A more minute description iii here requisite. 
It will be found that the size of the copper plate raa- 
terially aflectg the power of the apparatus : if it is large 
enough to embrace on all sides the plaister diaphragnr, 
much more electricity will be generated in a giveD 
time, and the deposited copper will be smoother in iU 
texture. 

56. Danietl's Batteries.— Sma\l Danieli's batteries 
(§ 19. 46.) have been constructed, which are very con- 
venient for this purpose. They consist of a copper 
vessel, to contain the blue solution, and to form itself 
the negative plate; and a zinc rod, within a porous 
tube. These are fitted up with a perforated shelf for 
dontaining a supply of crystals, and binding screws to 
form the necessary connections. 

57. I have been in the habit of rendering tbe 
Electrotype art available in the production of the very 
apparatus which is destined to be employed in the art; 
ind have produced a compact, neat, and very simple 
battery, by the same process by which the battery thus 
formed will produce copies of medals. I take a large 
jelly-pot, and placing within it some wax, stand it by 
the fire, till the wax is melted, and the vessel thoroughly 
heated ; then turn it about, so that the wax shall 

spread over every part of the interiof. aT\i\iaNffv^4ana 
fAis, pour ^way the supetfluoua wax. VJ\ieuv\.\» wJA, 
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I rub plumbago in the maon er formerly described, (§34.) 
over the wax adhering to the sides. This vessel is 
then 6Ued with ihe dilute (\ 4S.) solution of sulphate 
of copper ; and is made to form a decoraposiiion cell. 
{% 48.) I then place in it the copper-plate (§ 48.) con- 
nected with the copper of u generating' cell, taking care 
that the plale does not touch the blackened surface of 
the sides : — and connect the zinc of the generating cell 
with the surface of plumb^o, by bending its wire in 
the form of a hook against this surface. In two or three 
Lours, the whole of the interior where the plumbago is, 
will be covered with metallic copper. The vessel will 
now form one of the best and simplest generating or 
battery cells that can be constructed : this deposition 
of copper forms the copper-plale, (^ 3.) of the voltaic 
pair. The plaister diaphragm, (5 44.) and the solutions 
will complete the apparatus. It is desirable to have a 
strip of the inner lurface uncovered with plumbago, In 
order to facilitate the removal of the copper when it 
becomes ihicit ; or the whole of the interior surface 
might be covered with plumbago; and when, after 
having been used for a week or two, the deposited 
copper should become thick enough, it might be drawn 
out, or the earthenware cell might be broken from it, 
and thus a complete cell of a Daniell's battery (| 46.) 
might be obtained without a seam or join. To connect 
a wire with this coating, it is only necessary to brighten 
the end, and bend it so that it shall pass closely. This 
method of forming a generating cell offers very great 
facility towards the application of Electrotype on a 
large scale. By the extension of this principle, appa- 
ratus of any size can be economically constructed : a 
water-butt, for instance, could be converted into a 
battery cell, if the object to be copied required a large 
quantity of electricity. 

58. A very neat decomposition ce.lH^'i'i ^ewv v.'wi.- 
etructed, consisting of a box a tool. (S.fte'^,*.^'^^'^'^'^^.'?.- 
mad two or three inches wide ■, lUe sae \a.t\&% ■».««»«&»!«, 
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ta circumEtances. Two parallel wires are secured along 
the top ; one may be counected with the zinc, and tbe 
other with the copper of tbe battery. On the former 
are hung the moulds,* by merely bending the wires 
attached to them, (§ 27.) into a hook ; and on the latter 
is hung a sheet of copper. These wires may be placed 
nearer toeach other as c i re um stances require. By thb 
means, several medals may be made at the same time. 
It is a convenient arrangement ; but does not economize 
the zinc, as when they are made in scries. (§ 54.) One 
ounce of zinc produces aix or more medals, not 
weighing each, but all together an ounce. The an- 
nexed engraving represents one of these troughs, con- 
nected with a Smee's battery. This battery consists of 
platinized silver, and amalgamaled zinc. There is 
no diaphragm required, and the one exciting liquid 
is acid and water. This battery hag of late been very 
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much used ; one circumstance, of no small i 
in its favour is, that it dispenses with the uoc m 
sulphate of copper. From the description already 
given of batteries the principle of action will be readily 
understood. The silver plate S of the battery is con- 
nected with the copper in the decomposition trough ; — 
• These trooght ara idmirBbly adapted tot obtoioios copira of 
/a;^^ phisler casla; such, for inBtance, as i.te Ca.\*»aD»,'i«'Sit\i 
Matbiesj Sic. 
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the ziac Z is connected with the moulds. Those who 
employ this battery must attend to Mr. Smee's caution 
against dropping by accident any solution or crystals 
of sulphate of copper into it; for the copper would at 
once be deposited on the platinized plate, and alter 
the nature of the battery. 

59. Enough has now been said to familiarize the 
reader with the nature and mode of employing these 
apparatus. He will use his own judgment as to the 
particular form he may select; the object in view 
has been so to simplify the " modus operandi," that 
those who attempt this very interesting art may find 
the way made smoother before them. 

60. Management of Ike Moulds. — There are some 
circumstances, connected with the management of the 
moulds, to which it will be well here to advert. The 
copper solution will act chemically on the fusible metal, 
and will produce on its surface a dirty dark oxide, if 
the mould is placed in it before the battery is in action. 
To guard against this, it is necessary that every thing 
should be arranged before the mould is placed in the 
situation allotted to it. (| 48.) The. circuit should be 
completed by immersing the mould last. (^46,48, 54.) 
With thisprecaution the immersion of the mould will be 
followed by an imtanl deposite of copper on its whole 
surface ; after which there is no fear of the oxide. A 
circumstance no less strange than true in these experi- 
ments, is, that the surface of a fusible mould thus ma- 
naged is never weffei^ by the liquid, in which it is placed; 
in fact it never comes intoac'uaf contact with the liquid; 
its immersion in the liquid and its receiving a coating 
of copper are simultaneous ; the one is the irtsfanta- 
neotis cause of the others. When the copy is removed, 
the mould is as bright and as dry as when lirst made. 

61. The deposition of the copper on the plumbagoed 
surface (| 34.) of the wax moulds, « wtiV vVa^ ^mavo.-n^ 
taneous. The film of conducVin^%vi\)%Va.'cvte.-^\^'«'TOK^ 
tbey are coated, is so thin, that \t ^ri\ UQ^- liWWKi w>S" 
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cient electric fiuid to produce this effect over tbe whole 
surface immedialely ou immerBion. The deposition of 
copper is gradual : it canunences id the aeigiibourhood 
of the wire attached to them, (^ 34.) and spreads gra- 
dually over tbe remaining portion. These moulds t/o 
become vielted, and the medals obtained from them 
come off with dirty surfaces; the medals also bring 
with them the whole or part of the plumbago, and 
hence the moulds require a. fresh coat of this before 
they are used again. (^ 35.) These dirty specimens 
may be very readily cleaned, if required ; the mode will 
be described in the sequel. (\ 68.) The producUan 
of dirty medals is the least evil arising from the use of 
plumbago moulds ; there Is one of far greater impor- 
tance — one which requires some attention to escape. 
As the deposition of copper, which is gradually diffused 
over the whole surface, commences at one point cod> 
liguoas to tbe connecting wire, it follows that the 
power of the battery at the first is concentrated in a 
traall space. The consequence of this will be, that 
hydrogen will be evolved with the copper at first, {\ 63.) 
decreasing in quantity till enough of the mould is 
covered with a film ot' copper to increase the size of 
the surface to the requisite standard for releasing copper 
alone : after this all things go on well ; but it is invari- 
ably found that the portion near the wire, from the 
irregularity of tbe premature deposite, is rotten or very 
brittle. To prevent this, I always begin by placing a 
wire'm lieu of a ^ifafe, opposite the medal, in the decom- 
position cell ; this reduces the power of the battery or 
the quantity of electricity passing ; — as the copper de- 
posits, I immerse the wire deeper, and when the mould 
IS partially covered with copper, I remove the viirt, 
place in the copper plate, and leave the experiment 
with the assurance of a successful result. It will 
occasionally occur in wax moulds and sometimes in 
fusible metal moulds of very eVabotaVeX'j e.xet'i\e4 
medala, that bubbles of air tetu^iti u^ soia& ol V^ 
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complicated interstices ; these must be removed, or the 
result will be infallibly dis&gured. They are removed 
by lightly brushing the surface of the mould with a 
feather, immediately after it Is immersed in the liquid.* 
62. Management of Battery apparatus. — The Elec- 
tro-typial, who expects to find all his experiments 
going on favourably, " thinks what ne'er was, nor is, 
nor e'er will be;"' with the best intentions and the 
most careful arrangements he may sometimes fail. 
For, after having observed all the directions hitherto 
given, his battery may have too little work to do, or 
too muck. The former will produce the dark powder, 
elsewhere mentioned; (§ 47 .~) the latter a bard red, 
brittle deposits. The terms too much and too little, 
are used in a very general sense, and will be better 
-understood by describing the causes, the results, and 
the mode of rectifying these irregularities. 

63. If the battery is too large, or the copper plate 
in the decomposition cell (^ 4tl.) is loo large ; or if the 
mould is too sniall,{^f>l.) hydrogen as well as copper will 
be released, and the deposite will be the dark powder : 
the same will occur if the solution in the decomposition 
cell contains loo much acid or too Hllle sulphate of 
copper. To rectify this, the battery may be made 
tmaller by pouring out some of the solution, and so 
exciting less of its surface ; or a smaller copper plate 
tnay be used in the decomposition cell ; or crystals of 
sulphate of copper may be thrown into the liquid con- 
tained therein ; or the copper plate and mould may be 
removed far apart. Each or all of these alterations 
may be made according as circumstances or conveni- 
ence shall dictate ; a few days' experience will be 
better than pages of instruction. 

64. If the battery is too small, or the copper plate 

* IF it should seem thai an^ part of [he mauld is not sufliciealt<| 
coated with plumbago, il must be removed Itom i.'netiAa'Cw.Ti, '«'a^c«& 
with waia, dtied willi bloltiog-papet, aoAaswinvWaei.'^'i^ -jBija- 
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ID the decomposiuon cell too small ; or if the mould is 
too large, or if the decompoBition cell coDtains too Utile 
acid or too much aiilpliate o( copper, or if the weather 
be too cold, the copper will be deposited rery slowly, 
and will present a dull red exterior, and be of a very 
brittle texture. The alterations necessary to rectify 
this defect will readily eujrgest themselves. 

65. The medium between these two conditions for- 
tunately has a very wide range, so that the chances of 
avoiding the two estremes are greatly in favour of the 
experimenter. The liues of demarcation within which 
the proper deposite is obtained, are, as may be im- 
agined, not precisely defined. And hence the depo- 
sited metal possesses various gradations of character, 
according to the circumstances under which it ii 
obtained. When all things are going on well, if the 
mould be lifted out * of the solution, it will present a 
brillianl light, copper colovred surface; this charac- 
teristic can never be mistaken after it is once seen. 
The deposited metal will present various thicknesses, ac- 
cording to the relative position of the mould and the plate 
of copper; if they are face to face, and parallel, the 
thickness will be uniform or nearly so ; generally speak- 
ing, the copper on the lower part of the mould is 
thicker than that on the higher : this occurs from the 
specific gravity of the sulphuric acid, used to render 
the liquid. conductible, determining it in a measure 
toward the bottom of the cell, rendering the lower part 
of the liquid more conductible than the upper. To 
cause a more uniform distribution, it is better to stir 
the liquid occasionally. Some moulds are better placed 
at the bottom of a vessel with the copper above them. 
When this is done, the liquid should be kept clean by 
straining, because all heavy deposites fall on tile mould 
and disfigure the results. This arrangement will be 
understood by a glance at the wood-cut, consisting of 
a Sat trough to be connected wk\i a "Dau'veW'i \ia.W,«'j •. 
__ • X/m mooJJ may ba KmoYBd lit any lima wxv^ims^^V'j- __^ 



^fttl 



BaOHZINQ. 



the raotild, placed beneath the plate of copper, c. If 
this mould is wax, arrange me rIs mast be made to prevent 




itB strimming;. This is readily done by securing a piece of 
wood to llie trough, and fastening the wire of the mould 
to this. — I have now given directions applicable to per- 
haps all cases: a right comprehension of these anil of 
Uie principles on which they are based, (^ 63.) will 
eoable the veriest novice to labour with little or no 
fear of failure. 

66. The medals are removed from the fuiible moulds 
by gradually raising the edges with a pointed instru- 



be exercised in this, for the contact between the two 
is so close, that the force occasionally required may cut 
the medallion. The separation from the wax-moulds 
requires no force, they are laid face' downwards on a 
table, and after pressing the slight over-lapping edge 
of copper with the brad-awl, in different parts of the 
jSroum fere nee, the two may be pulled apart. 



67, If proper precautions {f^ QQ.) ate. t.'a.'*.e.\i, *iJ»^ 
medu)i from the fusible mou\da v!\\\ yenexaU-a i{tft5AOT.v 
a bright copper surface ; ocaa\oua.\\'j,\iO'«ftNex,"ii^«-1'«*^ 
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lias been polished, (^6S,) a different, but very brilliant tint 
is produced. The colour is between red and brown. 
The riclinesa of colour thus produced, is by many pre- 
ferred to tlie true dark brown. 

73. Carbonate of Iron. — I have produced very 
beautiful tints by using the substance commonly known 
as plate-powder, or rouge : after moistening it with 
water it is applied and treated precisely in the ssme 
manner as the plumbago. Some care and practice 
are Te<|uired in its use, lest It should stain instead 
of hroHze the medal. It may be as well to mention, 
that should the operator not succeed in bronzing any 
individual medal according to his taste, it may be 
cleaned as before directed, (^ 68.) and the operation 
may be repealed. 

"74. Mounting the Medals. — I have adopted a me- 
thod of mounting the medals obtained from the/ug^U 
moulds, (§ 26, 60.) which gives a finish to their ap- 
pearance, and enhances their value in the cabinet, 
where neatness, and not ornament, should prevail, I 
obtain pale green cards, the size of visiting cards; 
and cut some of these into single squares, the width of 
the card being the side of the square ; others into 
smaller squares, half the length of the card forming the 
side of the square. A pencil circle is drawn the srzeitf 
the medal ; and two ink circles in order to ' throw' the 
medal ' forward.' Waste cards are then cut to fit the 
extra edge of the medal, and the part within the pencil 
circle is cut out. The two being fixed together with very 
strong gum water, the medal is placed in, a.id secured 
by another card gummed on at the back. The obverse 
and reverse are then gummed back to back, and thus 
the appearance of a perfect and solid medal is produced, 
equal, in point of workmanship and beauty, to the 
original. To hold the cards together until the gum 
dries, I use cleft-sticks. The medals obtained from 
waj moulds, liaving no addition to \.\\e ei^a, ^t^. ■m*. 
tveJJ Sited to be laoanted tbua •. t\>e.^ ma-j wto-^^ ' 
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any roughness removed from tlieir edges with a sliarp 
file, and be placed ia the cabinet witltout being fitted 
with cards. 

V, — CoNCLUDiNo Observations, 

75. I Iiave, in the preceding pages endeavoured, with 
brevity and clearness, to unfold the laws on which this 
very interesting and attractive art depends, and to fur- 
nish such practical directions as shall enable the least 
skilled to meet with success, I have dwelt on the 
copying ofmedalaandplaisteT medallions alone, and have 
given such hints on the several stages of the process as 
have occurred to me during a long course of experiment. 
Much more could be added , but not without extending 
this treatise beyond the limits to which 1 have deter- 
mined to confine myself. Enough has been said to 
render the subject familiar, and to enable those who are 
successful in copying the small objects here treated of, to 
carry their experiments to any extent. Busts, statues, 
vases, may, by proper application of the principles lal^ 
down, be as readily coated with copper as the small 
wax moulds. (^ 28.) Yea — anything to which a coat- 
ing of plumbago can be given may serve as a mould 
on which to deposit the nnetal. Perhaps no better 
method could be devised for preventing the ingress of 
air into vessels whose contents are to be preserved, than 
covering these vessels with wax, and depositing on it a 
coat of copper. With no credit to my discernment, t 
might devise a thousand other instances in which this 
art will be available in the common concerns of life; 
but rather leave the merit tu those who shall actually 
introduce it into these several spheres. The ornamental 
gardener will find it available in protecting from the 
effects of weather the busts and statues, which, when 
introduced with taste and iudgn\eT\*,, Mt MMd^i^Rri^* 
relief to the dazzling beauties q? V\\e "^mVe^t*.. !^^*-'^ 
■*re often, fot the sake of econontg , maia^l^^^^^ 
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Paris. They may be saturated as described elsewhere; 
(^ 35.) covered with plumbago, (§ 34.) and placed within 
a large vessel whose sides are covered with copper, 
(^ 57) and then by means which must now be familiar 
to the reader, a deposition of cupper may be formed on 
them : this can be bronzed by the simple application of 
the black lead brush ; and thus a sightly and perraaD- 
ent eitterior will be produced. By the same means 
small and valuable wax figures may be preserved : the 
surfaces of these are of themselves very liable to ciack, 
and fall off in chips. A thin covering of copper, with- 
out in the least degree affecting the fineness of the 
workmanship, will preserve it. 

7fj, Engraved copper plates may be readily multi- 
plied by electrotype. The battery must be in pro- 
portion to the size of the plate, and the plate must be 
used in lieu of the moulds. (_\ 68.) Sometimea the 
copper deposite will adhere so strongly as to resist all 
attempts to remove it. This may be prevented by B 
very easy process. — Before the plate is used, heat it and 
rub bees' wax over the surface ; continue the heat, and 
8y the application of soft cotton, rub it perfectly clean 
from the was. It may then be used without fear of ad^ 
hesiou. The deposite obtained on it is to be removed, 
and used as a mould ; from this many copies may be 
taken, equal, in all points, to the original. 

77. Much has been said and written on the subject 
of multiplying valuable plates by these means; and, 
without doubt, it will be employed in some instancea. 
As, when a periodical of extetistve circulation is illus- 
trated with prints from copper- plates, one engraved 
plate will be worn out, before the whole impression il 
obtained. Here the art of electrotype offers a t«j 
ready aid, and here it is applied. I have been given U, 
understand that the publishers of a work of this du 
cription, who were in the habit of receiving from tb| 
eagraver^four p\Mea, now content vUemieXNeaWvOsvoM 
aad obtain £/ectrolype copiea ot tVvs-, *Tii,tt*"ina^" 
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imagloed, at a considerable saving of expense. But wbeti 
a work, of a higher order in the arts is published, — 
such, for instance, as the proposed engravings of the 
standard Portraits of the Queen and of Prince Albert, 
it is obviously not likely that the publishers, after in- 
curring the great espense which they will of necessity 
incur, should so multiply the plates, and by their own 
act, so glut the market, as to depreciate the value of 
the proofs and prints, and certainly damp any hope of a 
remunerating return for their outlay. It is urged, gn 
the other hand, that the public will patronize such 
works to the fullest extent. This I am inclined to 
doubt; for it requires something more than the unin- 
formed taste of the tiiousand to appreciate, I will not 
say fully, but fairly the production of the labours of 
months, — aye, often of years. What will he a conslaut 
source of pleasure to the nnan of taste, cannot — it is 
against nature that it should — excite any very strong 
emotion in the minds of the majority. There Is so much 
of association connected with the most esteemed prints, 
that their value is not recognized by the " great crowd;" 
and 1 am inclined to think that any attempt to promote 
an extraordinary circulation of prints from plates that 
have cost hundreds, — perhaps thousands— of pounds in 
engraving, would not be crowned with such success as 
to induce the projectors to continue. Time will disclose 
the truth or fallacy of these ideas. Still, however, 
the field for Electrotype is very — very wide. 

78. Though copper is the only metal to which allu- 
sion has been hitherto made ; yet, with proper care, all 
metals may be obtained from their several solutions. 
Silver may be first deposited in the moulds to give a 
silrer surface, and then may be backed up with copper. 
The solution for the decomposing cell may be ammonia- 
carbonate of silver ; and the place of the copper-plate 
should be supplied with a silver vj'we. To e«a\,\iEi™- 
ever brieffy, into the manipu\al\on "«\l\\ o'Cnw \a%\5^%, 
• i^rvld BO much extend these pages \wjQtt»l' ^^^^^'^ 
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assigned them, Clmt I rather leave them with this b 

glance. The art of Electrotype has been examined tl 

retically, and explained in a practical manneF : 

fouodations have been disclosed, and the snperstruci 

bas been so far traced, as to render its plan Tamil 

That 1 have not followed the art through all its ramtl 

tions, is true : but this was not the object. On 

point, [ can only add, with regard to this treatise, ' 

Whoever ihioka a Faullless piece to !ee, 

Thioks nhat ne'er was, nor i>. nor e'er will be. 

In cveiy wnifc regard tlie wriwr's tnd, 

Since none can campau more thin iheji iiilind. 

It is not for me to attach to this the concluding cou 

of the passage ; it is rather for those into whose hi 

these pages may Fall, to say — 

Aail if Ihe means be jusi, and conduct true. 
Applause, ia spile of liivial ThuIIs, is due. 

CHARLES V. WALK? 



KeamngiJi, April ISlfc, 1811, 
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I. Introductory Observations. 

84. In compiling the fifth edition of the First Part of 
this work, it was found utterly impracticable to give, 
in the navrow compass of the additional pages, any 
practical inatructiona in the important branches of 
this att— plating and gildij^y. I therefore purposely 
said but little on the subject, reserving for this Second 
Part a succinct and particular description of the inter- 
eating process. I further propose to describe the 
method of etching the positive plate of the decompo- 
sition cell, (I 48.) wiiich vrill lead me to the interest- 
ing application of the same to plates, obtained by the 
process of M. Daguerre. 

85. I prefaced my former treatise, — or rather the 
former portion of this treatise, for I consider this as 
but a sequel to that, — with a brief introduction to the 
philosophy of the process. I endeavoured to simplify, 
as much as possible, the beautiful theory of electro- 
chemical affinities, (% 13, &c.) in order that, if my 
pages fell into the bands of any who were not versed 
m these things, they might obtain such an insight into 
the modus opeTandi, as not to be pursuing their 
labours entirely in the dark as to the why and the 
wherefore, it will be advisable to pursue the same 
plan now ; and, before venlufm^ \n TOvMvsXa \b-^ 
readers ialo the practice ot g\Vdm% Wii. T^«.■wl.%^'^ 
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VDfold more fully the principles on whjcli these pn 
cesses are based. 

86. And for this purpose I cannot, in the outset, d 
better than refer to the three experiments giv« 
(^ 11, 12, 13.),a9illualratlonaof Electrolytical actioi 
In the first of these, (^ 11.) I described the effect i 
tlie action of a voltaic current on an acid solution 
vh. the development of oxygen gas at the wir 
through which the current fnfered the solution ; an 
of hydrogen, where the current lefl the solution ; ai 
that, if platinum terminals were used, these ga9 
might be collected pure. I then said (^ 12.) that, 
the solution contained sulphate of copper, oxygt 
vould be released as before ; but copper, in a metall 
form, would be obtained in place of hydrogen. Ai 
lastly, (^ 13.) I said thait, if the termination at wbi( 
oxygen is released he of copper, then the oxygen, i 
stead of being liberated, will combine with the copp 
and form an oxide, soluble in the acid solution. 

87. This is the theory of the process, when the d 
composition iS 48.) cell is employed. When a sing 
cell is used, {% 46.) the action is precisely analogoa 
As for instance — when the zinc and copper of a sing 
pair are connected, the former being in an acid soil 
tion, and the latter in a solution of sulphate of co] 
per, separated by a porous diaphragm, (§ 43.) 
transferof electricity takes place /rem the zinc throve 
the solution to the copper; and, as before, copper 
released on the copper or negative metal of the paii 
and oxygen at the zinc or positive metal. As in U 
former case {S 13, 86.) the oxygen combined with U 
copper, so in this it combines, and far more readil' 
with the zinc. The more positive a metal is, ll 
greater is its affinity for oxygen. And hence it 
that the single cell process takes much less time (^ 49 
than the other. If in this arrangement the tall i 

gold or sWvtv, or platinum, &c. be used in solution ii 
aiead of suJphate of copper, l\ie Baiae geiwral «t30) 
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talces place ; and a result occurs, Euore or less similar 
to this, according to circuiustaaces. 

88. These drcumslnncea were not very readily con- 
trolled in the early eiiperimeiita with tlie noble metals. 
The salts were readily decomposed, far more readily 
than those of copper, but the metal was released in a 
state of oxide, more commonly than in a state of 
purity. 

89. From what has been elsewhere (% 62.) said on 
the subject of depositing the oxide, my readers must 
be familiar with the causes which operate in its pro- 
duction, and can soon frame a mode of obviating it. 
This mode is, however, more easy in theory than in 
practice. To illustrate this, let the experiment be 
made to decompose nitrate of silver, by either of the 
ordinary modes ; (§ 4'>, 48.) and then, if it fails, as 
it doubtless will, let audi alterations in the arrange- 
ments be made as are recommended for the copper 
solution : (^ 63, 64.) and it will be readily seen that 
this salt is not so under command as the cuprous salt. 
1 should wander from the object in view, and trespass 
too much on these pages, were I to enter minutely 
into the chemical structure of the salts of the noble 
metals, and their electro- chemical acuities ; it will be 
enough for the present purpose, if 1 advert to some 
facts of which my readers are not ignorant, and which 
bear upon the point at issue. 

90. The deposition of oxide, as I have elsewhere 
stated, arises from the power of the battery being too 
great in proportion to the strength of the solulion ; 
{\ 63.) if this power is reduced to a lower standard, 
the deposition of oxide may be avoided, and pure 
metal obtained : but if the standard is too low, when 
nitrate of silver is the subject of experiment, the 
action of the electric curremt is not sufHcient to over- 
come the chemical affinity between the nitric acid, aiwi, 
the object experimented on, lleni;t\\,'»NWi&'Svt\i^v, 
but not impossible, to obtain a de^svte Q^ ^'i'^'^ ^^■^'m 
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^HEfeom the nitrate: — in fact, long before the theory of 
^"'•lectro-chemical deposites was understood, I made 
some experimt^nts upon the electrolysis of this salt, and 
succeeded in producing an electrotype medal with a 
silver gurface; being, I think, the Jirsl deposition ol 
silver, that was eSected by the electrotype art. But I 
was unsuccessfiil in my attempts to repeat the experi- 
menlB; and simply because, in that instance 1 cAasced 
to have in action a power nicely balanced with thf 
work to be performed, but, in future Instances, mj 
power was either too great to release metal unfombioeo 
with oxide, or loo feeble to overcome the chemical 
affinity between the elements of the salt* and th( 
metal to he deposited upon. 

91. That I did not ckance to succeed in my second 
attempts is readily accounted for. For the rangf 
within which the true result is obtained from nitrate o' 
silver is very contracted ; with the salt of copper it ii 
just the reverse. And hence, while in the latter case tht 
chances are in favour of a successful termination of th< 
experiment, (^ 65.) in the former the chances are ii 
favour o(a failure. 

92. Much more might be said upon the difficulty o 
manipulating with certain of the salts of the moP 
negative metals, and on the difference existing betweei 
them. In some the range, within which success i 
embraced, is very contracted; in others more extended 
But as my object is rather to guide my readers to tli< 
sure result by the most certain road, I shall pass fron 
alluding to what cannot be effected to speaking o 
what can. 

93. Amongst the salts of silver and gold are tw 
possessing a wider range than the rest; and henc 
offering (hat facility for experiment, which is the grea 
object desired : — these are the ammonto-carbonalM 
and the cyanurets. Other sails have been employn 

" The lerm sail h applied to compcmnJs couirt'cm^'A oBa <ttt 
acids and a m^Iailic or ulh^T bue> ^_ 
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with success, m proportion to the alcill and knowledges 
of the manipulator ; but these ore more easily managed. 
With re^rd to the first, there is one great objection to 
be urged against it; — namely, that it is highly fulmi- 
nating: if any of the crystals dry on the surface of 
the vessel, a slight touch will produce an explosion. 
This alone is sufficient reason to prevent its general 
application. In the cyanide no such objection exists : 
and, as it is the subject of a P4Tent, 1 cannot but be 
right in concluding that it holds the first place in point 
of utility. I have used it in my experiments; and in- 
variably with success. 



a GoLi 

94. 1 shall assume that this book will be more read 
by those whose object is the copying of medals and 
vorks of art, than it will by those who wish to extend 
their experimentB over a wide field ; and hence I shall 
describe, as I did before, (S 20.) the means of effecting 
this most readily ; and at the same time furnish those, 
who desire a more extensive application of the process, 
with ample information upon the principles and prac- 
tice, so as to enable their pursuing it to any extent 
they please- 

95. There are two methods of obtaining a silver or a 
gold surface : one of which is common to any mode of 
plating or gilding; the other is peculiar to the art of 
releasing metals from their solutions, by the agency of 
■ voltaic current. The fornner is effected by tiirowing 
down the metal upon the prepared surface of the 
medal; the latter by depositing a thin layer of the 
precious metal in the mould, and then depositing 
eopper upon this, until the desired tUwk'oe*^ \% •^■^'i- 
ioced. It was by the latter meVWd, ^^ve,^\\Ne\^iis.»^ft.- 
.«(0I£J3, already alluded to, (.^ SO.*) via.&'Kv'a-^^- 
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^^Ter of paramount importaaee that every portion of the 
surfaces to be either gilded or plated, snould be per- 
fectly clean. No oxide, do polisliing powder, not B 
particle of dirt must be present. When fusible moulds 
are made according to the directions given, i\ 24, 25. 
104.) and are cautiously {§ 60.) submitted to the vol- 
taic action, electrotype medals will have a surface 
bright and perfectly clean : in which case they are 6t ioi 
tbepresent process, without being even touched wilh any 
thing ; in fact, it is far wiser to leave them as they are, 
and not mar what is well, by striving to better it. Con- 
siderable care is requisite in cleaning those specimens 
which "come off" soiled; and those wliich are re- 
moved from wax and steariue moulds. They niav be 
effectually prepared for gilding, &c., by rubbing them 
well with spirits of turpentine and rottenstone ; and 
then washing them with soap and water and a brush, 
rincing them, and afterwards polishing them with s 
leather free from dust. Tliey should then be carefully 
esamrned to see that no accumulation of dost or dirt 
is concealed in the workmanship of the device; fo! 
this, though tittle apparent on a burnished coppei 
surface, is readily developed, when silver or gold ll 
deposited upon it. 

97. Nor is it enough only to prepare a clean and 
bright surface to receive the silver or gold ; though ft 
is a fact to be borne in mind that the success of the 
result is very much in proportion to the nature of tin 
surface. This fact is forcibly alluded to by Prof, da 
la Rive in his early experiments; and also by Hr, 
Boettiger, in his account of gilding given in At 
Annahn der Chimie ttnd der Pharntacie.' The latia 
says, speaking not of medals, but of articles generally^ 
^^ " It is very necessary to rub the metal according lo 
^Hjpircuro stances, with extremely fine sand, moistened 
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with hydrochloric acid miKed with a little chalk, so 
[hat there shall remain no trace of oxide of copper," 
But besides this, it will be well to take further pre- 
caution in order to ensure a permanent union between 
the copper and the gold or silver. For I have fre- 
quently observed, especially in the experiments on 
plating, when I have deposited a thick layer of silver, 
that the latter will present the exact appearance of a 
theet of paper, badly pasted on a solid surface, con- 
taining little elevations, with air beneath them : and of 
CouTse the silver, in such cases, readily is rubbed off. 
To guard a°;ainst this, Mr. Spencer's mode of employ- 
ing nitric acid should be adopted. He found that 
copper united to, and became one with, a copper sur . 
face, that had been touched with this acid. So, in 
like manner, if the electrotype medal be immersed 
for a second or two in dilute nitric acid, aud after- 
wards thoroughly rinsed and dried, the surface will 
be in a condition to unite with the metal deposited 
upon it. 

98, There is another way of inducing this perfect 
union, which depends upon the fact, that all metallto, 
&c. surfaces, after exposure to the air for some hours, 
become coated with a film of air so intimately, as to 
retain it even (as in electrotype cases) between them- 
Belves and any metal deposited upon them. In fact we 
are advised, in copying, by electrotype, large subjects, 
to take advantage of this; and to allow the film to 
arrange itself, before the plate is submitted to the 
action of the battery. For it is found that the pre- 
sence of this natural film very materially operates in 
preventing adhesion between the plates, and the depo- 
Bite. Whereas, in the absence of the film, the two will 
effectually become one, unless its place have been 
supplied by something else. (^81.) We are advised, 
after soldering a wire to a copper plate, to allow the 
latter to remain an entire da\, Vo le^iwv ^Aa. S^to. <sK 
air, wbicb had been driven off \t^ •^<t\is.-&. T^'s-^'a-**- 
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may be rendered subservient to plating and gilding; 
aa it afibrds a simple and ready meaas of inducing on 
the surface a p red isposi lion to unite permanently with 
the deposite. And hence it will be advisable at timei 
to use ihiH precaution, in addition to that of immersioD 
in nitric acid : — before attempting to plate or gild, it 
will be enough to place the medal by the fire-side till 
it is well warmed. 

99, As every grain olgold is of value, it is desirable 
to cover the back of the medals with a coat of copal 
varnish ; it will dry, while the medal is being warmed 
for esperimenl; and forms a neat and effectual cover- 
ing: indeed, I should recommend it in all cases, io- 
Btead of the solution of shell-lac. {§ 26.) The value 
of the stiver consumed in plating, (unless the object 
be very large or the deposite thick,) is very trifliDg, 
according to the mode I shall recommend ; (§ 126.) 
the back may, therefore, be varnished or not at plea- 
sure. Plated medals, with the backs unvarnished, 
possess 80 much the appearance of solid silver, that it 
requires almost demonstration to convince the unini- 
tiated, that they are not so. To connect the medals 
with the wire, I either drill a hole, (if the extra rim 
(^ 74.) will permit it,) and hook them on ; or bend the 
wire so as to hold the medal as in a pair of pilars. 

100. Construction op Moulds. — A considerable 
space (§ 20-35.) was devoted, in the first part of tbii 
treatise, to mould-making ; and with justice : for it B 
folly in the extreme, to work with bad and imperfect 
moulds ; and good are not obtained without much care 
and patience. To tiiejifth edition (§ 79.) I added the 
results of recent experience, describing the method to 
be pursued in order to preserve the mould, when the 
plaister has adhered to it. But the subject ia net 
exhausted. I have still to give the ingredients in « 
composition to be used instead of wax or stearins ; an4 
BO account of the best mode at o\i(».VQiQ^ met^ 

JBou/ds. 
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101, Composition moulds. — Tlje -following mixture 
has been lately recorani ended," as being very ser- 
viceable for mould- making — 

Mutton suet, previously melted and strained 1 ^ lbs. 
White or virgin wax . . • ^i 

Spermaceti . . . . ■ h 

These are to be melted together, and used precisely in 
accordance with the directions given for wax, Stc. 
(§ 28-34), With this, or wax, or stearine, I conceive 
that provision is made for every case, in which moulds, 
not metallic, are required. On metallic moulds 1 have 
some improvements to describe of the greatest import- 
ance; and of especial value when the object is to 
deposite^rs( gold or silver, (§ 95.) and afterwards to 
deposite copper on it. 

102. CLiCHfee Moulds. — In a note to a paragraph 
(§ 25.) in the later editions of Part the First, allusion 
WBB made lo a method, by which the best and shnrpest 
moulds could be obtained from the fusible alloy de- 
scribed {\ S3.). Since that account was written, I have 
received a description of the method adopted on the 
Continent for obtaining the beautiful casts of the 
French medals, which are so much admired. These 
casta are in a fusible alloy, containing antimony, as 
well as the other ingredients. (^ 23.) On putting to 
the teat of experiment, the instructions I obtained, the 
results were so satisfactory, — In fact, were so easily 
obtained, and so far exceeded in beauty any moulds, 
however good, that 1 had produced by other means, 
that I wa« led without hesitation to adopt this better 
node of mould-making ; and should recommend thoss 
of my readers, whose tastes are so far cultivated as to 
make them dissatisfied witli imperfect specimens, to 
pursue the method I am about to describe. The alloy 
flon taios the following ingredients if — 

J Vide "The Chemist," (No.]1]i\\,')no\.\\.-?.^M- . 

F Vide Proceed. Elec, Sue. part n. ^. SO , h-ifr^T . "VM 
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Bismuth . . , 

Tin . . 

Lead 

Type metal* 
These bIjouM be repeatedly melted and pOfl 
drops, uDtil liiey are well mixed. 

103. A block or wood is then turned into a s 
BJmilar to that of a button-die, into one end of whi 
worked a cavity, the size of the medal to be col 
and not quite so deep as its thickness ; in this ci 
the medal is placed ; sljoutd it not 6t tightly, a c 
of paper is pressed in with it: the medal t>eing 
firmly mouDted, is to be copied in the rollo 
manner : — 

104. A Eheet of smooth cartridge paper is fixe 
drawing pins or otherwise on a flat table; the pa 
be used is very slightly oiled with a single drop ol 
on this is poured some of the prepared alloy, v 
should be removed from the fire as soon as mi 
23.). The metal is then stirred together with < 
until it assumes a pasty appearance, and is on th 
of crystallizing; if, at this stage, the surface si 
appear defaced with dross, one of the cards tnui 
passed over it tightly and speedily ; should ao 
appear, this part of the process may be omitted. 
die (I 103.) containing the medal, must then be 
firmly in the right hand, and be struck gently 
steadily upon the solidifying metal. Should an t 
tant be at hand to aid in this, it will be as well 
sometimes, during the brief interim, while the cf 
being exchanged for the die, the exact moment is 
and the mould is imperfect. When one stirt 
metal, and the other is prepared with the die, 
operation can be timed to a nicety. When an assi 
is not at hand, the experimentalist should place th 

* Tvpamelal containBn coneidetable quanlitjof aniimoHUi ■ 
_. . ■ ■ . ■ . ..,..„.... -j^\^ 
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wUhin reach, at his right hand, with the medal down- 
wards, 

105. The beauty and perfection of moulds thus 
obtained will amply repay the trouble of producing 
them. Though I am not j ustified in using the word 
" trouble" — for it will be remembered, that by the old 
method, the operation is often to be repeated again 
and again, (§ ~24.) before the requisite fidelity of transfer 
is obtained ; and then, even after the most successful 
operation, the mould is wanting in that tharpness and 
buTnish, which so especially characterise the results of 
ihe present process. By this mode, with ordinary 
care, two, out of every three casts, are perfect; be- 
sides, therefore, the economy of time, the saving in the 
oxydization of metal is thus of no inconsiderable im- 
portance. 

106. This method of producing moulds is not con- 
fined to obtaining them from medals, which melt at a 
high temperature ; they may be obtained from the 
common soft, while metal, without the least danger of 
damaging the original. They may also be obtained 
from the metallic casts (§ 103.) which are extant of 
the French medals of Andrieu, &c. Moreover, if the 
fusible mould itself (^ 105.) be cut round and fitted 
into the block (§ 103.) in place of the medal, it may 
be employed as a die; and casts, per/eel casts, equal 
in all points, and similar to the original medal may be 
obtained. This is in fact the method by which the 
Freoch medallions, some of which are in most cabinets, 
are obtained. 

107. In concluding this description of the clichee 
process, I would remind my readers that the varieties 
ID the size of medals are not very greatly extended. 
A doien blocks, with cavities at each end, would be 
ample provision for a very large portion of the medi 
extant. 
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III, — Voltaic Apparatus to be used ih Pxjmitfi 
AND Gilding. 

108. The medals prepared according to the fore- 
going directiona, {% 95, 97, 98.) and moulds, composed 
of the new alloy, (§ 102.) will be ready to receive de- 
posttes of gold and silver, either by the single eel!, 
(^46, 112.) or by the battery (%48, 126.) process; 
either of which methods may be adopted, according 
to the will of the operator, or to the extent and natare 
of the operations. With respect to the process of 
gilding, and that of plating, tlie manipulation differs 
little: therefore, with little exceptioo, one series of 
observations will apply in both cases. 

109. Preparation of Silver Solution. — Take one 
pint of pure rain or distilled water; add to it tvo 
ounces of cyanide of potassium ; shake them toge- 
ther occasionally, until the latter is entirely dissolved ; 
and allow the liquid to become clear. Theo add a 
quarter of an ounce of oxide of silver, which will very 
speedily dissolve : and, after a short time, a cleat 
transparent solution will be obtained. 

no. Preparation of Gold Solution.— Warm a pint 
of pure rain or distilled water, and dissolve ia it two 
ounces of cyanide of potassium as before ; (^ 109.) 
then add nearly a quarter of an ounce of oxide of 
gold. The solution will at first be yellowish, but will 
soon subside to white. 

111. I by no means give these as s/anrfdrd propor- 
tions of the several ingredients required. They are the 
proportions which I employed with success in gilding 
and plating the series of medals, ^submitted to the 
Electrical Society al their last meeting,") by the bat- 
tery process to be hereafter described. (^ 127.) When 
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the same object is effected by the employment of a 
single cell, it will be requisite to alter Ihe degree of 
saturation according to circumstances ; to which, how- 
ever, 1 shall have further to aUude in the sequel. 
(§114.) 

1 12. Singh Cell Process of Plating and Gilding.— 
The necessity of economising solutions of such value 
as these, has led to certain modifications in the appa- 
ratus, contributing to that end. The poroua cell, 
(§43.) which in all other arrangements contains the 
zinc and acid, and is surrounded by the copper, (§ 19.) 
or other negative element, in the present process, con- 
tains the cyanide solution, and the negative element 
or object to receive the deposite, and is surrounded by 
the zinc, &c. 

This arrangement will be readily 
undergtood by a glance at the annexed 
wood-cut, which represents a porce- 
lain cell containing a cylinder of 
zinc ; and an inner porous tube 6lled 
with the solution of silver or gold ; 
connection is made between the zinc 
and medal (§ 96.) or mould (§ 104.) 
by a binding screw ; or by mere coo- 
tact, as in the Hgure. 

113. 1 must again dwell upon the 
philosophy of the action of this ar- 
rangement ; and return to first prin- 
dples in order to impress them more firmly on the 
minds of those who read these pages with the intent to 
repeat the experiments. 1 should much regret, were 
any slight omission on my part to cause a single indi- 
vidual to fail in his attempts. For it ts a matter of 
some importance, in employing the costly salts of the' 
noble metals, to have the path of experiment traced 
out as distinctly as possible ; so that, with ordiwoi^ 
circumspeciion, the desired enA ma'j \ia \iiO*s,i. ^q^- 
ward for with at least moral ceTlavat^, 




114. Ill the acrangement Just described, the natoib 
of the deposits will depend upon the principles dw- 
where (^ 63, 64.) developed : and a fortiori, from ibe 
facility (%a8.) with which the salts of silver or gcdd 
are decomposed, there will be a much greater chance 
of releasing hydrogen, and spoiling tire experiment ; 
in anticipstioD or, and to prevent which, therefore, 
ample provision must be made. For iastance, if the 
silver solulion is tveak in proportion to the energy of 
action between the zinc and acid water, the electricity 
developed will be more than suflicient to release pole 
metal, (^ 63.) and hydrogen will be evolved, the result 
being a deposition of oxide. Or, if the balance be- 
tween the strength of the solutions be duly adjusted, 
the relation between the size of the zinc and of the 
medal or mould may be such as to determine the ssine 
result. It is therefore requisite that the water which 
excites the zinc, should contain but little acid ; a few 
drops, more or less in proportion as the cyanide solu- 
tion contains more or less of the oxide ; and that the 
strength of the latter should be maintained by a fteib 
supply of oxide from time to time. 

115. Another and more conve- 
nient form for the single-cell ap- 
paratus is given in the annexed 
wood-cut ; in principle it dl&ers 
nothing from the former ; the 
porous cell to contain the cyan- 
ide solution being flat, affords the 
means of immersing a large medal, 
without an extravagant supply of 
liquid. The zinc which envelopes 
tlie porous cell is flat too. The 
counections are made as before (^ 112.) 

116. Plating by means of a single cell. — Having 
charged either of these arrangements with the weak acid 
water (§ 114.) and the solution o? s'Afet t^lU.), let it 

remain for a few minutea ; in oiiet \.\iM. 'Caa '^t^va 
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cell may be moistfiDed through, and that action may 
commence as soon as the circuit is completed. Then 
attach a thi7i,' pliable wire lo a raedal (§ 96.) or mould, 
(§ 1 04.) and place its other end in contact with the 
wire attached to the zinc ; complete the circuit by im- 
mersing; ihe medal in the silver solution, and a deposi- 
tion will irisfanlly lake place. It will present a dead 
whitish appearance. After a few seconds remove it ; 
and, when dry, a little friction with a soft leather or 
piece of cotton will produce a bright silver surface ; 
then connect the medal with the battery and immerse 
it again for a few seconds, and again palish it ; some- 
times it is advisable to repeat the operation a third 
time. And thus, in the course of a few seconds, the 
medal will be perfecUi/ and eflectually plateti. 

117, In the courue of these operations, should the 
silver present a whilish surface, streaked with perpen- 
dicular 6^cA lines, it maybe regarded as an indica- 
tion that the action is attended with a development of 
hydrogen; this must be prevented by some of the 
means so of^en mentioned. (^63, dtc.) If instead of 
plating medals the object is to deposite silver in a 
mould, (^ 104.) the same preparations (§ 116.) are to be 
made; but the mould should be allowed to remain for 
some minutes, (more or less according to the thickness 
required), subject to the action of the current. It may 
then, be removed, and after being washed with water ; 
and afterwards with water containing a few drops of 
nitric acid, may be placed with proper connections in a 
copper solution, (^ 46,48) to remain there till it is suf- 
ficiently backed up with this metal. 
, 118. Gilding by means of a single cell. — Withtheex- 
ception of a variation in the duration of the experiment, 
tbe operation of gilding is conducted precisely in the 

} • The principle, sn often alluded to of relaiding or reatfaining Ihe 

I energ;> of Lha action, is regarded in tlio emplojmeatQt vlvvivt™*,-, w 

: ii 1 very valuable adjunct ig ttie otViEt meaiii. tj^ \\4,Si^i*.<3a»»i^ 

Sag the atme end ; and maj ofwu be aiopwi ■wa^i ^h™.i»(,i- 
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same manner as that of plating : gilding requiring a 
little longer time. 

119. The operations of gilding and plating seem 
hitherto to have been effected by means of die single 
cell, ID a manner more or less in accordance with tbe 
directions I have just given, as the nature of the case 
permitted. In fact, plating by this process has been 
adopted on a scale of some magnitude in the great 
manufacturing town of England; the strength of the 
solution being maintained by fresh supplies of the 
oxide of either gold or silver. And if atleotioa be 
paid to the instructions given, there is little feat of 
failing. 

120. Before describing a method which appears fu 
su[ierior to this, 1 would direct attention to the source 
whence the silver and gold are obtained, vie. from the 
oxides. For every ounce of these metals deposited, a 
quantity of the oxide must be furnished, which shall 
contain in it an ounce of pare metal : and hence for 
every ounce of metal, much more than an ounce of 
oxide is consumed. The time and trouble required to 
effect the combination between these metals and oxygaa 
is by no means inconsiderable ; and hence the expeoM 
of 6rst producing the oxtde of gold or silver and 
then releasing either from the after-combinatioB 
(§ 109,110.) with cyanogen, far exceeds the actual coit 
of the metal employed : hom far depends upon circum- 
stances. 

121. The object however may be accomplished vritk 
far more certainty, and at considerably less expense by 
means of an additional cell, (|48,I26.) and a gold or 
silver anode.* And here it may not be uninstrnctira 

* I have uied Dr. Faraday's term anml«, because it conveyi la oM 
word whal could nol oUierwise be eijiiessed but \>y deictipliiig, 
If I bhonid base lo repeal llie lerm, as possihlj 1 may, ray ntimt 
wLII remember Ibal in 3 dccomposilinn cell ($ 4B.) llie plate or mtllli 
coBoecled with tbs pnjijwr of » genciaVmj ceWS* ti>\'«A \\i* inod*^- 

aeaoiBg the path bj oi ihtougfa w^otii \.\i6 etes^wiv^i «'nv*'» '^«i<to' 
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to make a few observatiotis on tlie nature of what are 
styled secondarij results. 

122. In the second initiatory experiment given (^ 12) 
in illustration of electrolytic action, wherein a sulution 
of copper was decomposed, by means of platinum 
wiieg, it was stated that oxygen is given off" at the wire 
through which the electricity enters the solution, viz. 
at the anode. This would equally have been the case 
bad the wire been of gold ; but when, as in the third 
introductory esperiment, (^ 13.) copper wire is used, no 
oxygen is released; but thai, which is developed there, 
combines with a portion of the copper wire, and 
produces an oxide of copper : this immediately dis- 
solves in the solution, and becomes a sulphate of 
copper. The primary result, or proper element li- 
berated at the wire, ia oxygen ; the secondary result, 
or consequence of the affinity between copper in a 
positive electrical condition, and nascent oxygen, is 
oxide of capper. 

ia3. These aecoB dory results are often very compli- 
cated, nor do they always depend on a union between 
the terminal wire and the substance liberated, as in the 
en ; for this element* not unfrequently 
new character by unitin°; with another 
element in the solution. As, fur instance, the ordinary 
eof^r deposite is a secondary result : the element 
released by the direct action ia hydrogen ; but this 
combines with the oxygen of the solution, and the cop- 
per is set free, 

124. The nature of these secondary results can 

lion. The metal cODDected with the zinc is called the calhodi or 
mlh by which the cleclricity leaves ilie soluli'in. The mouMs lhe(e- 
Ibre see ailL-dti, and [he copper or gold, or silver pUtes, which fur- 
nish the metal aie anixJgi. 

* The won) etanKiC is ^nerall]' uaed to deiignato Ihoie liniple 
aubstaacoj, which have uol been tjcpaialed into Gonsiituenl ^rii, 
and ere hence nssumed to b« priociplis-. as V\\e n«i*.iCvi.tiG. "VatViMit 

. butataaotl 
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never be theoretically determined ; because ia any new 
case we cannot foresee what affinity vill arise froin 
the existing circumstances. We know that osygen 
Btanda first in the list of those elements liberated 
at the anode ; and we also know that it will not com- 
bine with gold. We, in like manner, know manj 
other substances, which are libentted at the anode; but 
the secondary results of each, whether proceeding 
from a union with the anode or with an element in the 
solution, can only be determined by experiment 
Amongst these substances is cyanogen. This is a rery 
peculiar body; being a binary compound of carbon 
and nitrogen ; but possessing the singular properly of 
combining with elernentary substances, as lliougli il 
were elementary itself. It is an elastic fluid, and hai 
received the termination — gen, in order to convey a 
notion of its intimate relation, in its ijeneral properties, 
with the other gases. 

125. The result of a series of experiments,' witli 
a solution of silver and gold in union willi cyano- 
gen, has shown thai cyavogen nascent at the anoit 
(5 121.) jvill combine with silver and also with goU. 
This furnishes a means of gilding and plating, by ike 
use of a generating cell to furnish the electricity ; and 
a decomposition cell to contain the cyanide solution; 
in a manner similar to that recommended for obtatiung 
deposites of copper. (^ 48.) 

126. Battery Process for Plating and Gilding.— 
The generating cell for acting upon solutions of 
silver or gold need not be large. A pint Danietl, 
similar to that in the wood-cut, is sufficient for largw 
medals than can be placed in the dec om post tioo 
cell attached. The latter is of porcelain or glass, four 
inches high, three inches wide, and will hold two- 
tliirds of a pint of the cyanide solution. The i«fi 
'^ ty be used u nam alga mated, and excited with ti& 

Vide Proceed. Elec. Soc. Scpi. 1\,\ft^\.-sQN.\. ■?.\-»i. 
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1 water ; — the copper cell, as usual, caDtains*! 
ption of the sulphate, {k 19.) 

:ted with the copper of the Daniell's 

^ is a tkin wire terminating either in a plate or 
r or gold, dipping more or less into the 
Mention, according to the size of the medal. The lat- 
ter is attached to the zinc by a thin wire, and the 
circuit is completed by immersing it in the solution : 
it may remain there 10 or 13 seconds; and, after 
bfflBg treated as before described, (^ 116.) may be sub- 
mitted to the action again and again, according: to 
pleasure. By this method the deposition of oxide, 
and consequent waste of metal, is prevented; for if the 
eye detects the least appeaiance of black lines, (^ 1 17.) 
their further development may be instantly and effec- 
tually prevented, by merely raising a portion of the 
wire or plate out of the solution. 

128. By this action the gold or silver of the anode 
combines gradually with the cyanogen, as the process 
of gilding and plating is efTected at the cathode ; and 
just so much metal is dissolved ftovft vW fe\MvE.\ ■^.'^n*. 
obtained on the latter. So t.\\a\. \.\\e ftx'^«a«.«. '^'^ "i^^- 
operation is not only simpW&ed, \iaV ifc'i.vi.t^^'^ v^ ■> 
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; for when once tJie solulioD is made, it 
be used for an indefitiUe length of lime, and all ful 
expense is confined merely to the actual value of liie 
raelal consumed. 

129. PuitE gold and stiver anodes. — I must here 
observe that, in speaking of gold and silver for anodes, 
I allude to those metals in a state of purity ; not such 
silver as that of which our liouseliold plate is con- 
structed ;* nor such gold as is used for jewellery. 
These are alloyed with copper: so is standard %a]i 
and silver. Copper is used to ^ive a hardness to tbe 
metal, and enable it to " wear well." Anodes of this 
description would soon destroy the nature of the solu- 
tion ; for the copper would enter into it, and eventusllv 
alter its character. The metal may very readily Ik 
obtained pure. 

130. Gilding plated swrfaces, — I ha?e already given 
directions for the preparation of medals to receive these 
deposiles ; (§ 96-98.) but, with respect to sliding. ll» 
electro-mode furnishes a means of providing for iht 
gold a surface of the best possible character, namely, 
one of silver. Silver gilt is universally admireO, 
Copper plated, and then gilt ia equally beautiful ; uxl 
as the operation is so readily efTected, I should recon- 
meud that every article, to be gilt, be first pleted- 
Tlie specimens I have produced by this means, an 
very fur superior to those in which the copper mertij 
has been gilt ; and are sucli that I shall always in m) 
collection of medals adopt it. 

131. In all that has hitherto been said, I have con- 
Qoed myself to the deposition of small quantities of 

• I menlion thii panicalarly, because llie supply of til*M f« 
plating, whirh vDuld presenl UtU readily lo Ihe mind of m}' readdi, 
would be a silveiBpoon. Now. this might be used as an anode. mJ 
plBlIo; would be peifecily eSecled ; but it ceuld doi be used totj 
be/bre ll:e copper with which it ia aUoyed, would enter into unlot 
wilb some of the conBlituenls ot Uie w^uiuni, mii.iin^ «^<»^te- 
ttnif its t;hamcier. _ 
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gold and silver, quantities so small, that tliej can be 
obtained in a few seconds, and while the eve looks 
on. Some modification of arrangement is required, 
when the action is to be continued for any length of 
time, or when thick depositee are desired ; for as it is 
absolutely necessary to expose to the liquid only a 
small portion of the wire (^ 116.) at one time, a con- 
stant attendant would be required, to furnish the wire 
as it is consuroed. This may be obviated by using a 
^mall inffot of gold or silver, varnished at all parts 
bat the end ; so that enough metal will be furnished, 
and a »maU surface exposed. 

132. But where it is not convenient to obtain the 
metal in the desired form, the same end may be at- 
tained by adopting what I have termed a regulating 
apparatus.* This consists in interposing, between the 
battery and the cyanide cell, a cell containing strong 
solution of sulphate of copper, and connected with 
the copper of the battery by means of a stout wire 
terminating in a spiral. The spiral should be well- 
varnished, with the exception of its extreme end ; 
aiu) thus the battery current will he retarded there; 
and, inslead of a silver or gold wire, stout ijZa(es 
may be immersed in the cyanide solution with im- 
panity. 

133. General observations on Electro- Gilding, — 
The advantages, connected with the electro-method of 
obtaining a gold surface, are not a few. It is accom~ 
l^ished by the use of no costly apparatus, and by 
means within the reach of ordinary skill. It is ef- 
fected at the expence of very little time; and, when 
carefully performed, is equal to any produced by the 
most skilled artificer. The thickness of gold depo- 
sited may be accurately adjusted ; and the operation 
may be stopped at any stage of the process, *' 
places within the grasp of thousands the i 



' Vide Proceed. Elec. Soc, Vol. i. ^.AW.Se^.T^.^SAX, 
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protecting with thb most costly of all coverin 
(though by this process its cost is reduced to a 
fraction,)— any metallic object whode surface is 
preserving. And in a moral point, we must not 
that it will entirely supersede the process of t 
gilding; — a process effected by an amalgam of 
and mercury ; the fumes of the latter bein^ a c 
source of premature death to those who are expo 
them. 

134. I have not thought it reqiiisite to enter i 
detail of gilding other articles, because the prin 
are the same in all instances. If llie rules laid 
are attended to, tiie application may be made t 
case that offers. I should, however, recoiutnei; 
use of the additional cell on many accounts. 1 
as my own experiments on the deposition of metal 
extended, 1 am convinced that it is the nealet 
surest, and the least wasteful mode of gildin 
plating. 

135, General observations on Electro-Plat 
This process has been carried on to a congiderat 
lent, in furnishing the market with plated f 
though the single cell has been employed. It 
Tny purpose to dwell upon plating as thus ap 
but to convey clear instructions on the princip 
the mode of effecting: 't in " fc" cases, which v 
applicable to all. There are two cases in wl 
will be found serviceable in the fields of scienci 
one for producing Daguerreotype plates ; an 
other for fabricating the improved Smee's ba 
(^ 137. 142.) on each of which a few obsen 
will not be misplaced. 

136. Daguerreotype Plates. — Being quite a 1 
the art of deciding upon the generic and specif 
Terences, which form the barriers between one 
and another, 1 am utterly unprepared to say w 
we should be guilty of an. acX o? vnti'vwgimei 
usiag for this purpose coppet, p\a».ei\>'3 avCttet 
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two methods described; (^ 112. 12fi.) but <if tiiia [ 
am well assured, that the art of electro-plating will be 
very available in preparing such plates ; and that 
many, who have l>eeD prevented by tlie expense of the 
plates used, will experiment duw upon pUiles of their 
own preparation. They may be prepared in two 
ways : either by plating a burnished and prepared 
(§ 96.) copper plate ; or hy deposiling silver on a bur- 
nished plate with due precautions, (| 98.) and after- 
wards backing up with copper. The latter is the most 
effectual; especially to those who are not skilled in 
the plans adopted by the artizan, for the treatment of 
burnished surfaces. 

137, The improve meiits in Smee's Battery. — I have 
elsewhere said (§ 58.) that a battery lias been devised, 
consisting of platinized silver and amalgamated zinc ; I 
purpose to enlarge upon that description, and enable 
the electrotypiat to employ his art in constructing 
generating arrangements of the most efficient character. 
When a voltaic pair is excited by an acid solution, the 
zinc combines with the oxygen, and, being converted 
into an oxide, is gradually consumed ; the copper, how- 
ever, or other element, does not combine with the hy- 
drogen, but, as it is liberated, parts with it in the form 
of gas. But, when the smface is smooth, there is a 
strong tendency, between the particles of gas and the 
copper, to adhere ; and hence the surface of the latter 
becomes partially covered with minute bubbles, which 
effectually contract the limit of electric action. The 
case is different when the surface of the copper is ren- 
dered roagk by the deposition of copper from an acid 
solution; (§ 76.) then the bubbles of gas rise to the 
surface as fast as they are farmed, and a great increase 
of action is the result ; or, those which do not rise, are 
disposed of in a manner effectually withdrawing them 
from all interference with the action. 

138. I have said, rendeieOi tou^V N*-^ ■» iwjiaix^ssro ■ii'^ 
copper: I mean not, howevex, co^^es'w- *^^ ■me.X.i^N-'vs^ 
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form, but in that state of oxide, with wbich we are 
familiar in our unsuccessful electrotype cx)>eriinenU: 
(% 63.) it may be obtained by charging the decomptMi- 
tion cell (fj 43.) with acid water, containing a small 
quantity of sulphate of copper." The opinion of Pro- 
fessor De la Rive.t with respect to some portion of the 
liberated hydrogen, is, that it unites with the oxygen 
of the oxide, forming water, and depositing the metal. 
This is an illustration too of secondary results. (^ 122.) 
But as silver and platinum both stand higher in the 
scale of negative raelaU, being both, especially llw 
latter, farther removed from zinc than copper ia, iheii 
combination with ziuc, to form voltaic pairs, prodocn 
a more efficient arrangement. The process of plaiiaii- 
ation is to deposile on platinum or silver, not A 
bright metallic surface of platinum, (this has bwo 
termed plalinating), but a deposition of pukerulent 
platinum, a state not much dissimilar to that of ttM 
copper deposile just mentioned. 

139, Plalinizalion. — The deposition iseasily effected, 
A small quantity of the bi-chloride of platinum is mixed 
with water, and the solution is decomposed by the ina 
of a platinum terminal in connection with the copper 
of the battery, and the substance to be platinised in 
connection with the zinc. A few minutes' action will 
suffice. Platinum is sometimes platinized; but, for 
all practical purposes, silver is equally serviceable. 

140. These batteries require no diaphragms, and, if 
the zinc is well amalgamated and the acid pun, 
(% 144.) are important acquisitions to the electrotypin. 
"iba characteristic of their action is, that they throw off 
(Mmplete streams of hydrogen, the liljeration of which 
» attended with a hissing noise. These streams oF 
hydrogen escape between, ttie two plates constituting 
the pair; and, while in one sense they form a partial 
screen between the two plates, they, on the other hand, 

* Coppei ill us treated may W leimeA ciiin-iuil . 
/ VideAicb. de rfilectiwiit*, v(i\.i,¥.').69. 
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prevent the plates being approsimaled within certain 
limits. A very ingenious raoUification of this arrange- 
ment has been devised,' by substituting platinized 
silver gauze in place of the plate of silver; as, by this 
means, a fucility will be afl'orded to the hydrogen of 
escaping through the apertures of the guuze, and mak- 
ing its escape at the ouler side instead of between the 
two plates, the latter may be brought much closer to- 
gether, without having the action intercepted by the 
presence of the liberated and escaping hydrogen. 

141. ! say such an arrangement has been devised: 
because, up to the date of the communication which 
announced it, it had nut been actually reduced to 
practice, on account of the difficulty of procuring 
silver gauze; and it is for tikis reason that 1 have en- 
tered thus fully on the subject, in order to prepare the 
way for applying electro- plating to the production of a 
battery, eminently adapted to electrotype purposes, 

142. Netu EkctToiype Balterj/.—Thh may be in 
two senses termed an electro-type battery; whether it 
is regarded as an apparatus Jilted for, or as one pro- 
duced by, electrotype. It is constructed in the follow- 
ing manner: — Take a sheet of copper-gauze, of the 
exact size required, (for it must not be cut alWwards,) 
and affix to it permanently tbe binding screw or wire, 
which is to be employed afterwards in making connec- 
tions. Place it then in a decomposition cell, contain- 
ing sulphate of copper, and submit each side to the 
action of the battery, until a bright deposite of pure 
copper is thrown down, of sufficient thickness to coat 
all the wires, and to unite them permanently into one. 
Then remove and wash it. Place it by the fireside till 
it becomes well heated ; after which, plate it, by con- 
necting it with the battery and immersing it, for some 
minutes, in the cell containing the cyanide solution of 
silver: during this process, expose alternately ewL'a.'BAs. 

• Vide Proceed. Eieo. Soc. vol. i.^.W!*— S«V~*t\A'''^' 
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lo ilie more direct action, in order that ihe depoaite 
may be tSeclually obiained on both sides, A piece of 
copper gauze, tliua piepareU, will be even better fitted 
for tiie desired purpose, than if it were of si/uer wire; 
for tlie deposition of copper on it, and then plating lliit 
deposile, will have advanced one great step towatds 
altering the character of the surface ; and producing 
one better litted to throw off the hydrogen. {% 137.) 
The operation will be completed, by platinizing accord- 
ing to the directions given above. (^ 139.) 

143. Having thus obtained a negative element, aome 
lilllc attention must be paid to its mechanical adjust- 
ment, in order to facilitate still further the great end io 
view, viz. the ready dhengagement of hydrogen, — anil 
its disengagement on the outside, and not on the inaidt 
of the platinized element. In the Illualralion of (he 
platinized battery, (^ 58.) the two metals are repre- 
sented parallel and perpendicular; but in the present 
arrangement, they must be placed parallel, and maj 
be very near to each other, but must deviate a few de- 
grees /rom the perpendicular ; and in such a direction, 
that the platinized gauze shall be, as it were, upper- 
most. The reason of this is obvious. For, as the gu 
finds its way to the surface in perpendicular lines, such 
a disposition of the arrangement will at once admit H 
to pass through the interstices of the gauze, aod readily 
to escape by the desired channel, — the outside of iha 
gauze. A still more powerful apparatus may be con- 
structed, by employing a gauze on each side of tht 
kIqc.* In this case, the zinc must be perpendicular; 

* With respect lo llie relalion in sixe or surface, belweoi tbe dt! 
menu ia a geaeinlJDg pair, b few woida will IIDI be lieni miiplraj: 
— The mnsi sccu'ite eiperimenls lean lo ihe opinion, chat tmti 
turfacei of each are most fitted to obtain a muxinium of BCtuR,. 
When a plate nf silver k placed belnEeo two p)alea of zinc, uialW' 
common arrangement of the platiniied baUeiy, there is expossd M 
tachsiJe of tlie siltet aiimiiar surface of rinc ; wl'ea a pkle offiH 
at in Ibe Hriangemenl above ^len, i» ^^acei ^nwten Vtia <M*M,rf' 
jJtdeued gtum, aodi mIb ol (he boc "« ei^osei \q ». i.wa«.t ^^Sm 
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and the gauze not exactly parallel, but rallier cloi 
at the top than below. 

144. Purity of sulphuric acid. — As the great ob- 
ject of wrilinff this treatise is to facilitate, to simplifv, 
and to perfect in the minds of those who read it, the 
whole process of this art, I siiould feel that 1 had exe- 
cuted my task but partially, were 1 to leave uijuoticed 
a fact which has lately been pressed upon my atten- 
tion,* one which is of £:reat practical importance. 
The necessity of employing pure sulphuric acid ; 1 
mean, so far pure, as to be free from nitric acid. 
Very commonly a small portion of nitric acid is pre- 
sent, and this operates in a most destructive manner 
upon the zinc, defying all care and trouble in amalgam- 
ation : for it attacks some of the mercury and leaves 
portions of the zinc exposed, giving rise to an amount 
oflocal action to no trifling extent. This will explain 
the cause of amalgamation failing far more effectually, 
than the assumption of the impurity of the zinc. The 
latter is eAectually concealed by the mercury ; but 
the nitric acid undermines the other precautionary 
means, and militates most effectually against the per- 
manent preservation of the zinc. 

145. Test for Nitric in Sulphuric Acid.— The pre- 
sence of nitric acid may be determined by the follow- 
ing simple and effectual test, — Apply heat to a Florence 
fiask, containing sulphuric acid, with which has been 
mixed some sulphate of indigo ; if the blue colour dis- 
appears, nitric acid is present i if it remains, the acid 
13 good and fit for use, — Besides exciting the batteries 
with the pure acid, it is also requisite to employ the 
same in the process of amalgamation, (§ 41.) When 
these precautions are taken, the common rolled or cast 
zinc may be employed with impunity, and a perfect 
action will be obtained, 

of silver. The relalive amoUDt of surface in aclioa Wo'j,™.*^ 
cuts, al»u1 equal. 
• Vide Proceed, EJec. Soc. vol, i. j. \\.1. 
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1*6. Other applications of Eketro-CiliHng. — On 
tile Continent this art lias been rendered available in 
gilding the Rprings and works of chronometers; and 
one experimentalist !VI. Ferrot, has " undertaken to 
gild at the satne time, all the movements of a watch, 
to gild them, not only in their places, but while in 
motion."* M. Boeltiger, to whom I have already [\ 97.) 
alluded, has employed for gilding the bichloride of 
gold, and has prepared copper surfaces, hy tirst de- 
positing upon them platinum. M. Hamman, an engra- 
ver of Geneva, has deposited a coat of gold instead of 
oneof farKifA on plates intended for ordinary etchioi, 
and has traced the design most accurately, through thn 
exceedingly delicate layer. This opens to aur view, in 
connection with electro -etching, another moal im- 
portant application of this extended und extending 
art. 

Electro-gilding has been successfully applied in 
protecting and permanently fixing Daguerreotype pic- 
tures. It is well known that thia films of gold ate 
transparent. A thin film is therefore deposited upon 
the surface of the finished plale, and effectually se- 
cures the picture from destruction; while it does not 
in the least bide it from the eye ; or detract fioi '' 
Beauty. 



IV. Electro-Etching. 
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147. The results which have been hitherto treatsd 
upon, as proceeding from the right upplication of tbt 
laws of electro-chemical affinities, have been all ob- 
tained at (lie negative metal, or as it is termed the 
cathode; (^ 121.) but there is a class of results of no 
inconsiderable importance to be obtained at the oUiet 
Iterminal, the anode; (^ 121, } and to the brief descrip- 
Wtioa of these, I purpose devding a few varagraphg. 
L * Arch. d« riAacuuiilfe, ^a. 1. v^l^- 
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^^''9'Iie plates of copper, in tbe decomposition cell, in 
connection with the copper of the battery, have been 
described as combining gradually with the oxygen 
released there, and being «ventually consumed ; so 
likewise the plates of silver or gold, which occupy the 
same relative position when they form anodes, combine 
with the cyanogen, and are in a similar manner con- 
sumed. But as the varnish, (§ 26.) placed on moulds, 
effectually shields the parts protected by it, from the 
eSects of electrolytic action, so also may the copper 
plates be protected, and the destructive action localised 
at pleasure. 

148, If, for instance, the plates of copper be covered 
on any part of their surface with a stratum of varnish, 
that part will be excluded from the line of action, 
while all else is being consumed. Advantage has been 
taken of this, by coating plates with proper composi- 
tion, and then tracing through it any design, of which 
an etching is required. The plate in this condition is 
submitted to the action of the nascent oxygen ; (| 122.) 
and the surfaces are readily, and effectually etched. 
There is some superiority too possessed by this method, 
over the ordinary etching by the use of nitric acid ; for 
the operation can be conducted with considerable 
regularity; it can be rendered a slow or a speedy pro- 
cess ; and the result can be taken out, from time to 
time, to be examined; and can be re-submitted in a 
moment. In fact, of so much importance has this 
■node of etching been deemed, that it is already one 
amongst the many applications of this principle, for 
which a patent has been obtained. (^ 164.) 

149. To the amateur of science, it offers a channel 
in which to exercise his industry; — a little care and 
practice will readily enable him, especially if he pos- 
sess the power of delineation, to produce sketches 
engraved thus by electricity. To those wKo Uo.'** -AS^ 
enough to delineate mote atcvi^aAeVj , *^&. \» x.x-a.-w; 
through the delicate surface ot %Q\i me^uo^e.^ *«>-*«..^ 
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(\ 146-) a menns is furnished of producing plates 
very superior character ; and 1 doubt not (hat r 
who are lovers of the fine arts, will delight to ex 
their genius in this -novel and highly interesting 
of engraviiig. A copper plate is to be well yarn 
on the back, and then submilted to the action c 
cyanide of gold, (^ 126.) When a perfect coat 
obtained, t^« plale h removed ; and the desi 
etched through the gold Jitm, as in other cases 
through the varniik. The plale is then subaiill 
the action of the battery, as the anode in a soluti 
sulphate of copper; and as the oxygen, released 
cornbines with the copper, but not with the gold, (^ 
the design is permaneuily etched. This process ii 
speedily effected ; and must, therefore, be very 
fully attended to, lest, by proceeding too far, the 
be spoiled. It is also necessary to oppose lo the 
anotner of equal size, and parallel to it. 

150. Eleclro-elching Daguerriotype Plates. 
the description last given, the artist's hand musi 
trace the design, before the electric force will eil 
for him ; but Mr. Grove has described a process 
which the pencil of nature does all the work. H 
taken Daguerreotype plates,- — those beautiful pr 
tions " drawn by light," and, having submitted 
to the still further operation of Nature's laws, hai 
ceeded in " engraving by electricity." (^ 83.) 

151. Though-this process has not been perfect! 
far as to produce plates fitteil in all respects fc 
printer, yet, as it is one most important applicst 
the subject on which we treat, and as it furn 
though not for the printer, yet for the eUctrot 
plates from which fte can obtain perfect impres 
and these to any extent, it claims especial noti 
tliis Ireatise. 

152. Nature of Daguerrhii/pe Picfurea. — Ml 

• ViJe PraceeJ. Elec. Soc. vo\.i. ?.9*- Kaf^^H 
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portions of these pictures are considered to be silver, 
and the light portions mercury; and hence, if they 
are placed as anodes in a solution, wliose liberated 
element shall act as one of these metals, and not on the 
other, [as tl)e oxypn in the last experiment, (§ 151.) 
which combines with the copper, and leaves the gold 
vntouciied ;) or if they are submitted to a solution, 
the anion* of which combines more witli one tlian the 
other, the result will be an etching-. 

153. The point of first importance is ihe nature of 
the solution to be placed in the decomposition cell. 
And for this purpose hydrochloric acid, diluted with 
half its bulk of water, is to be employed. Then atten- 
tion must be paid to the nature of the plate connected 
with the zinc of the battery, viz., the cathode, where 
hydrogen or metal is released, according to the nature 
of the solution. From hydrochloric acid hydrogen 
is released ; and the great object is to dispose of it re- 
gularly, and as speedily as may be; for, if any hy- 
drogen adheres to the surface of this plate, the sur- 
face of the plate to be etched, where it is opposed to 
this, will furnish .an irregular result. The best plates 
for parting with the nascent hydrogen, are platinized 
silver, or platinum. Then the distance between the 
iwo plates, {which are, of course, placed parallel,) 
must be determined. The lifth of an inch is near 
enough to ensure uniformity of action, and not so near 
as to allow the escaping hydrogen to peach the anode, 
and interfere with the result. 

* The word anion Eignilies t)ie elemenl ileveloptd ul llie anode 
(i 121.) I never fell mors loicMy l)ie value of Ur. Fordilaj's 
efeclro-cheTnical notne nek lure, Ikiin in wriLing ihii Ireotue. I 
have Gndeavour«l as much ai pouible lu avoid BcienliRn phraseology, 
knd Ii3ce done so at ihe expenic often of no Utile cireumlocution. 
When I liave deviated from thia course, I have explained Ibe term 
employed ; and as the term arnidi has now lieen ta ariea iutroduced, 
ray leadei-s will readily understand that wbnleiei x^. V^i'j\v& '(s&-.>i. 
(b», for ioslaiiee, oxBgen) is an niLion. IW eVrnwAi inVtoawiRii.'i^ 
ibe caibode are caihhm; of iheae, liydrPE*" wd'^'M^^- 
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\5A. In a process to delicate as that of elcKing oat 
the microscopic delineEitioDs on these plates, due 
regard must be paid to the lelatiou between the size 
of generating pairs and the aize of electrodes, ot 
plates, by means of whicli t!ie power generated enlen 
into, and leaves a solution. Now, the general effect 
of an electrolyte or solution undergoing decompoaitioo 
is to retard the electiic aciion ; and ai fortiori, when 
the electrodes are smalhr than the generating pair, 
the action is further retarded. This fact has been 
often exemplified in the cmplo^nient of small anodei 
and fine wires. (^116.) The simplest, therefore, and 
the most rational mode is to have the generating parr 
and the decomposing pair of one siie, or nearly bo ; 
and, as the solution employed will give up its dementi 
with a feeble current, one generating cell is enougb. 
Prof. Grave used a single pair of the nitric acid bat- 
tery i but any other will produce the desired result 
The time of action depends on the nature of the gene- 
rating cell employed. With the nitric acid battery, 
(the energy of the action of which is great,) the ellMt 
was produced in from 25 to 30 seconds. With other 
arrangements it will be longer; and, possibly, as it it 
accomplished more slowly, the result will be more de- 
finite ; and the experiment will be less liable to fail. 

155. Having determined these several points, and 
shown the reasons on which they are based, (and I 
always wish to furnish reassnis for all that is done : 
for when a man acts by mere directions, and arrives 
at ends he knows not why, I am well assured that hit 
interest in the subject will soon be dissipated, and his 
path, instead of being pleasing and bright, will be 
dull and gloomy;) the next arrangement is to prepare* 
wooden frame with grooves, into which the two plates, 
vi». the Daguerreotype* and the platiniKcd plate e""" 
^""^ — -8 to remain firmly fixed in the r'^ 



\ Tbia phte must be well lanMiei i»i\\«^%cV*.'u& 
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poaltioD. This frame ii then imtnerBed in the Bolution, 
(^ 153.) and contact is made with the generating 
eeli by touching with the ends of the connecting 
wires, the edges* of the plates ; and retaining them in 
<;o[|taot for the given time. "The plate is then re- 
Vifved, and well rinsed in distilled water, and if the 
ailvHf he homogeneous, t" vill " present a beautiful 
sienna-coloured drawing of the original design, pro- 
duced hy a film of the oxycliloridet formed ; it is now 
filaced m an open dish, containing a very weak so- 
Ution of ammonia, and the surface gently rubbed 
with very soft cotton, unt)' all the deposite is dis- 
solved; as soon as this i« eiTected, it should be in- 
stantly removed, and plunged into distilled water, and 
carefully dried. The process is now complete, and a 
{Kirfect etching of the original design will be ob- 
^rved ; this, when printed from, gives a posi/iiie pic- 
ture, or one which has its lights and shadows as in 
nature; and wiiich is in this respect, more correct 
tban the original Daguerreotype, as the sides are not 
inverted : printing can therefore be directly read ; and 
in portraits thus taken, the right and left sides of the 
filCe are in their proper position." 

166, "There is, however, ex neceistlale rei, this 
difficulty with respect to engravings IVom Daguerreo- 
types ; if the plates be etched to a depth sufficient to 
produce a good impression, some of the finer lines of 
the original must inevitably run into each other; and 

* A small puition of varnish i» reimoveil from llie Daguerrfioljpe 
bi (hit purpose. 

t " II is vei; necesBarj that ihe silver of plales subjeGlett to this 
procMS be homogeDeoua. BtriB, im perceptible ia the oii^nsl Da- 
BuerriDtype, are iigsianClf brought oal by the nasceot anion ; pro- 
bablj silver, formed by Vollaic precipilatioQ, nonld be (ound Ihe 
most adraolageaus."— Fhof, Gudvf. I'Iiie eitract, iltostialed as it 
WSibj the condiliao of the prims fsom some of the etcbed plates, 
iodicales Ih^t (he applicalioa of electro-plaliug, befan dKU.r&»:<i.. 
(^ 136,) will eveolually be found oi some ifttVvce. \™u^ 

t OiygeDltma the water, and cUoitnahmaVoticA.w*'^^**^ 
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thus the cliief beauty of these exquisite images be de- 
stroyed. If, on the other hand, the process be only 
continued long enough to leave an exact etching of the 
original design, which can be done to the minutest per- 
fection, the very cleaning of the plate by the printer 
destroys its beauty ; and the molecules of the printer's 
ink being larger than the depth of the etchings, a very 
imperfect impression is produced."* 

157, But though these mechanical difEculties exist 
with respect to printing from an etched plate, yet " for 
all that" the etching is perfect. The action of the 
anions has produced perhaps the most delicate piece of 
workmanship ever seen ; and though many practical 
difficulties will ever exist against successfully printing 
from such plates, yet the electrotypist possesses the 
means of multiplying the most faithfully and elabo- 
rately executed among them, with undeviating certainty; 
and of obtaining in metal as many perfect copies of the 
original as he may think fit to take. "To give sn idea 
of the perfect accuracy of these, 1 may mention that 
in one I have taken," writes Mr. Grove, " on which is 
a sign-board, measuring, on the electrotype plate -^lit 
by -j-gjlhs of an inch. Jive lines of inscription can, with 
a microscope, be distinctly read." 

158. I may conceive, therefore, that among those 
into whose hands these pages may fall, are some, who 
are interested in M. Daguerre's invention, and that 
possibly many possess specimens of those beautiful pro- 
ductions. By them especially will this discovery be 
admired, which furnishes a means of multiplying 
readily these treasures of art, I was about to say; 
and possibly art is the fittest designation to give to 
this process which has arisen at the magic touch of 
science. It is true no living ar(w( can produce pen- 
cillings so true and faithful, but science has called 
into action the finger of nature, who is ever faiUifu) 

• VideProceed.Ei«ct.a(ic,\<>\."\.^.^%. ^^ 
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and evertrue; and has inscribed upon her produc- 
tions, not the words " drawn by Landseer, and en- 
graved by Cousins," but " drawn by Light, and en- 
graved by Electricity."" 

159. Tliere is one class of Daguerreotype pictures, 
in which every circle feels an especial interest, I al- 
lude to portraits; these are now obtained, with sin- 
gular truth. They may be very easily submitted to 
the action of the battery ; and from the etched pl^^_ 
copies can be obtained. ^H 



V. Applications of Electrotype. 



160. In conclusion, I purpose giving a brief review 
of the branches of art in which electrotype has been 
profitably employed. I suy prqfi/ably ; because, it h 
fair to assume, that a patent is based upon the principle 
of cui bona and that all who avail themselves of its 
protection, anticipate a qaid pro qvo. In reviewing 
the patents taken out, (and there are not a few,) I 
have felt some degree of difficulty in tracing the 
features by which the right of one is distinct from the 
right of another; (\ 136.) and have almost doubled 
whether the patents are not based rather upon the nature 
of the moulds, than of the povier employed. To one 
J8 allowed the peculiar privilege of making a wax model 
of a stew-pan, and despositing copper upon this; 
ih 168,) to another, the peculiar right of making the 
model of a seal by uniting some printer's type, and 
depositing copper upon tliis. (\ 167.) I shall best 
succeed in conveying an idea of the extent to which 
this art has been patented, by extracting from the 
several specifications the general summaries on which 
the claims are based. 1 shall thus furnish my readers 
with a mass of general information on ^h\e wJo^eO-^-MoSi. 

• Villa Prof. Grove*^^ sn»,>iiiivi«ii*»*- 
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enable them to Vtiow how far they may tread without 
infriiigin^ the riglits ctnd claims of others. And I 
doubt not tliey will be somewhat surprised, when they 
find how the principle of electro- chemical decompo< 
•ition, — for it ii but a general priHciple, — has been 
seized upon and appropriated. 

161. One bat accomplished certain " imprDveroeDli 
which have for tlieir object the coating or covering 
mnnufaclured articlei composed of wrought or cail 
iroD, lead and copper and its alloya, with copper oi 
nickel ; such coating beirig etfected by means of gal- 
vanic electricity." Nor does he " confine hiraself (o 
any particular arrangement of apparatus, but claims 
the mode of treating manufactured articles, of the 
metal and alloys above stated, to as to obtain si per- 
manent coating or covering' of copper or nickel." 

162. With respect to plating, patentees claim *< the 
uie of a solution* of silver, in prussiate of potash it or 
other analogous salt, or in pure nmmonia, in combinS'- 
tion with a galvanic current t" and " the use of a aolu-i 
tion of silver in acid, so as to constitute a neutral sail, 
in connection with a galvanic current ; the articles in 
this (the latter) ease having been previously coated 
with silver." Under the head of gilding is claimed, 
" the use of a solution, far the purpose of gilding, 
formed of oxide of gold, diaiolved in pruseiate of pot- 
ash or soda or any other analagous salt, and combining 
the action of a galvanic current with the use of a salt 
of gold as above, preferring the solutioa of gold fornisd 
by dissolving the oxide of gold in prussiale of potash; 
and, further, the patentees claim, with refereocti to tba 
two last heads of their invention, the application of k 
galvanic current, in combination with solutions of geld 
or silver for coating or plating with gold or ■UTer> 

* IL is >Wed " Ibal it will he found necesviry Id add frem Ibst h 
fiiiif, H fruh suppia of iht taiit to 1)ib »luliaii, \« otJit iiiat It mt$ 
ie irpt utiiraled with ihai jail," 

■ ~ ■■ ■ ^H 
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whether the articles to be so coated are formed entirely 
of metal or only partly so." 

163. The same partiea prepare surfaces of iron to 
receive a coating of copper or other metal, by coDoect- 
ing them with a piece of zinc and placing them in acid, 
ao as to form a voltaic pair ; " alter a short time, the 
scales and dirt will fall from the iron, leaving its sur- 
face perfectly clean and bright;" and fit to receive a 
coating of copper, and then one of silver or gold. 

164. The right is claimed of etching on iron or steel 
by the electrolysis of a solution of common salt, and an 
iron or steel cathode {\ 121); on stiver by a solution 
of sulphate of soda or sulphate of silver and a silver 
cathode : on gold, with hydrochloric acid, and a gold 
cathode ; on copper, sulphate of copper and a copper 
cathode ; nor do the patentees limit their claim to the 
metaU named, but " claim the use or application of 
voltaic electricity for enjjraving on metals generally j 
■ad hence, 1 presume, within this compueiiensivb 
clause is included the etching of Daguerreotype plates; 
although the latter process was not discovered until 
iDDiiths after the patent was enrolled. 

165. the notice from which I abstract this last ap- 
plication of the art still further convinces me of the 
value of Dr. Faraday's nomenclature; (^ 1'2I.) the 
want of some Bucli definite terms is continually pro- 
ducing confusion. For instance, the plates to be 
etched are directed "to be immersed in a solution" 
" and connected to the ntgalive pole of a voltaic bat- 
tery." The fact is, they must be connected with the 
posiiive pole, vis. the copper. This is the negative 
METAL of the battery, viz. the metal toward wrhich the 
electricity comes from the zinc; but it is the positive 
BND, or POLE, if that term must be used, of the battery, 
«le., the end from which tlie electricity passes, in iti 
progress toward ihe decomposition cell.(viae^7,8,&9.\ 

I suppose the steel and ^o\4 w\i wX-**;^ ■(^■a.-va* ^'^V 
^Mbodea are not deemed aft W\a% \wiV'i4»&. '»i'^«^™* . 
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range of the patent ; for at tliese only metal or hydm- 
gen is released, neither of which atTect, or are aSecled 
by the nature of the plates on which they are de- 
veloped. 

166. Another application of the art is to form roller* 
of copper for printing or embossing calicos. Sec, by 
making a model of a roller, and, after rendering it a 
conductor by any of the ordinary means, (§32.) de- 
positing copper upon it ;* also for thickening old cylin- 
ders, rollers, &c., for the same purpose ; and for fi'lliog 
up portions of patterns that are to be obliterated. 

167. Other applications of this process are described : 
" 1st, in the production of a printing, embossing, oi 
impressing metallic cylinder, plate, or block, having a 
device or pattern formed thereon, suitable for the 
above purposes; such device or pattern constituting 
one perfect or connected design, produced from an 
originally engraved or otherwise executed portion of 
the said design; 2nd, in a mode o{ johiing together 
engraved or otherwise executed metallic plates, so as to 
form one contiecled surface ; 3rd, in obtaining an 
extended plain surface to an engraved metallic plate, 
whereon a continuation of or an addition to the subject 
already formed may be engraved ; 4th, in certain 
modes of producing suitable surfaces, as aforesaid, 
such modes not requiring the ordinary original process 
of engravingJt 5th, in a mode of producing surfaces, 
as aforesaid, such surfaces being suitable for printing, 
or printing or embossing in various colours;! 6th, in 

" Thit is msrely a vaiialioQ in Ihe/o™ of the mould. (§ 160.) 
t A flat metaf surface is covered with vninish ; liie design a 
traced bj removing llie vaini^h ; the nhnle is thea covered wilh 
plumbagD, (^ 32.) oc rendered conduclible by other meaoi ; and 
IB placwl as a mould {J 105.) or calbode in conneclioo wilh tIig 
battery ; or a lithographic eIddb is prepared and treated !□ a sinulw 
manoer ; or ibe design is punched in sheet-lead, and ihia is uaited lit 
other melsl, and llien deposiled upon. 
t Two or more moulds, accQiiing *o fee bmiAki rf >ii>\Dwn..«i 
a^U^ed JJun Ibe mm onpoal ; «nA hraa «aiJ» «■ i«B«n^^«!in 
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the application and use of dies, formed by tlie agency 
of voltaic electricity, for the purpose of embossing 
or impressing horn, hoof, or tortoise-shell, in tbe 
manufacture of buttons ; 7tli, in the mode of mounting 
or attaching seals, book-binders' tools, or otiter such 
instruments used for impressing, such instruments or 
tools being produced by tite agency aforesaid ; and 
lastly, in a mode of producing seals," for impressing on 
wax or other such substances." 

1 68. The object of another " invention is to produce 
pipes, boilers, stew-pans, or other vessels of copper, 
through the agency of Voltaic Electricity;" by depo- 
siting copper on moulds of " clay, wax, plaister, or 
other like substances; or of lead or other metal, 
fusible at a lower temperature than copper." " Ano- 
ther part of the invention relates to the joining together 
of several pieces, so as to form vessels ; and by which 
means stop-cocks, or other such parts, may be added 
to boilers, &c., formed by the above process." 

169. With this necessarily brief abstract, I will 
conclude the present treatise. I have not space to 
make any lengthened comments upon the extensive 
applications of electrotype just detailed; I leave my 
readers to think for themselves, and from the several 
channels into which it has already flowed, to conceive 
the thousand others yet unopened. I can fancy that 
scarcely one will read this treatise with attention, and 
reflect on the uses lo which the art has been applied, 
without figuring lo himself many others lo which it 
may be applied. The science on which the whole of 
what we have treated is based, reminds one of that 
little cloud, dimly seen at first in the distance, no 
bigger than a man's hand, which gradually developes 
itself, until it enfolds within its spacious mantle the 
whole of the visible face of nature. Every day is 

portions which are not lo be prinlwl bj the cqIq>h Vi'«\Mjft'"J-iS\'™, 
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bringing fresh evidence of \\ie vast extent of the opera- 
tion of electric agency; although each freeh acquisition 
of kaowletlge only teaches us how iittle we really 
know. Scarcely (lu we elucidate one series of pro- 
blems, than another, and another, and another, presents 
itself to our earnest gOEc; and vie are comjielled, 
in summing Up the results of even our most successful 
laboun, to confess with the great philosopher, that 
we are like children on the sea-ehore, who pick up 
ooGuionally one pebble of better value than the 
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Af&nity for oxygen of positive copper, § 87. 
Anion, definition of, § 152. note. 
Anode, definition of, § 121. note. 
Application of Electro-gilding, § 146. 

Black oxide developed, § 117. 
Button dies, manufacture of, § t67. 

Cathion, definition of, § 152. note. 

Cathode, definition of, § 121 note. 

Cleaning surface of medals, § 96. 

Clich€e mould-making, § 102. 

Coating metals with copper and nickel, § 161. 

Colours, blocks for printing, produced, § 167. 

Composition moulds, §101. 

Copper gauze plated, § 142. 

Cuprizing copper, § 138. 

Daguerreotype, electro-etching of^ § l^Q. 

pictures, nature of, § 152. 

protected by electro-gilding, § 146. 

— — — plates, § \ 35. 

Economy and certainty of the baXXfet^ ^i^^'^S'^'^'^* 
Electro»etchiDg, § 147. 
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Electro-eitension of plates, &c. § 1 67. 
Electrolytic action, principles of, § 86. 
Electrotjrpe battery, new, § 142. 

copies of Daguerreotypes, § 158, 
Electro-uniting of boilers, &c. § 168. 

plates, &c. § 167. 

Engraving, manual labour of, saved, § 167. 
Errors in description, causes of, § 165. 
Etching-ground of gold, § 149. 
plates, patent for, § 164. 



Film of air on all bodies, § 98. 
Fulminating salts, § 93. 
Fusible metal, new, § 102. 

' moulds, copied by fusible metal, § 106. 



Gilding by a single cell, § 1 12. 118. 

battery process, § 126. 

^— patent for, § 152. 

« plated surfaces, § 130. 

with the anode, advantages of, §134. 



Gold solution, composition of, § 110. 



Heat for preparing metallic surfaces, § 98. 
Homogeneity of silver, how to obtain, § 155. 
Hydrochloric acid, electrolysis of, § 153. 
Hydrogen adheres to cathodes^ § 137. 



Iron surfaces cleaned by Voltaic action^ § 163. 



Large quantities of silver and gold deposited, § 131. 



Nitrate of silver, experiment with, § 89. 

Nitric acid for preparing melaVUc sMi^a*.e^,^^T, 

• , test for, § 145. 

Nomenclature, Dr. Faraday's, vaVift o?,S\^'S» 
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Oxides of silver and gold^ § 1 20. 



Patents, nature of, § 160. 

' — "f summary of, § 161, &c. 

Patterns for printing, &c. produced, § 166. 
Philosophy of the single cell, § 87* 
Platinating defined, § 138. 
Platinizing defined, § 138. 

described, § 139. 

Plating by single cell process, § 112, 116. 

the battery process, § 126. 

, patent for, § 162. 

Primary results, definition of, § 122. 
Pure gold and silver anodes, § 129. 
Purity of sulphuric acid, § 144. 



Regulating Apparatus, § 132. 

Relation in size between plates of elementary pairs, § 143. note. 



Salt, definition of, § 90. 

Salts of gold and silver easily decomposed, § 88. 

Seals mounting by electrotype, § 167. 

Secondary results, nature of, § 122. 

Silver solution, composition of, § 109. 

Simple substances defined, § 123. note. 

Single cell, flat for gilding, &c., § 115. 

■ process, quickest, § 87. 

Size of generating pairs in relation to electrodes, § 54. 

Sizes of medals not numerous, § 107. 

Smee*s battery improved, § 137. 



Theory of electrolysis, § 114. 

Thin wire for retarding the acliotv, ^ \\^. wote. 

Trouble aaved in fusible mouVd*iaa^ATi^,S'^^^ 
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Union between copper tod gold or sHver, mode of producing, 
§97. 

Vessels of capacity fonned, § 168. 

Whole designs produced by the ©lectro-wnipn of parts, § 167. 
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